














tempo 
does it 
again 

THE WORLD’S FIRST 
440 MHz SYNTHESIZED 
HAND HELD RADIO 


Tempo was the first with a synthesized 
hand held for amateur use, first with a 
220 MHz synthesized hand held, first 
with a 5 watt output synthesized hand 
held...and once again first in the 440 
MHz range with the S-4. a fully 
synthesized hand held radio Not only 
does Tempo offer the broadest line of 
synthesized hand helds. but its 
standards of reliability are 
unsurpassed...reliability proven 
through millions of hours of operation 
No other hand held has been so 




Tempo S-l 

The first and most thoroughly field tested hand held 
synthesized radio available today Many thousands 
are now in use and the letters of praise still pour in. 
The S-1 is the most simple radio to operate and is 
built to provide years of dependable service. 
Despite its light weight and small size it is built to 
withstand rough handling and hard use Its heavy 
duty battery pack allows more operating time 
between charges and its new lower price makes it 
even more affordable 

Tempo S-5 

Offers the same field proven reliability, features and 
specifications as the S-1 except that the S-5 
provides a big 5 watt output (or 1 watt low power 
operation). They both have external microphone 
capability and can be operated with matching solid 
state power amplifiers (30 watt or 80 watt output). 
Allows your hand held to double as a powerful 
mobile or base radio. 

S-30...$89.00' S-80..$149.00' 

'For use with S-1 and S-5 

“ Tempo S-2 

With an S-2 in your car or pocket you can use 
220 MHz repeaters throughout the U S It 
> offers all the advanced engineering, premium 
quality components and features of the S-1 
and S-5. The S-2 offers 1000 channels in an 
extremely lightweight but rugged case. 

If you're not on 220 this is the perfect way to 
get started With the addition of the S-20 
Tempo solid state amplifier it becomes a 
powerful mobile or base station. If you have a 
220 MHz station, the S-2 will add tremendous versatility 
Price.. $349.00 (With touch tone pad installed...$399.00) 
S-20...$89.00 
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thoroughly field tested, is so simple to 
operate or offers so much value The 
Tempo S-4 offers the opportunity to 
get on 440 MHz from where ever you 
may be With the addition of a touch 
tone pad and matching power 
amplifier its versatility is also 
unsurpassed 
The S-4 $349 00 

With 12 button touch tone pad $399 00 
With 16 button touch tone pad $419 00 
S-40 matching 40 watt output 
13.8 VDC power amplifier $149 00 

Specifications: 


$399 00 



Frequency Coverage: 440 to 449.995 MHz 
Channel Spacing 25 KHz minimum 
Power Requirements: 9 6 VDC 

Current Drain 17 ma-standby 400 ma-transmit II amp high power) 
Antenna Impedance: 50 ohms 

Sensitivity Better than 5 microvolts nominal for 20 db 
Supplied Accessories: Rubber flex antenna 450 ma ni-cad battery 
pack, charger and earphone 

RF output Power: Nominal 3 watts high or 1 watt low power 
Repeater Offset: *. 5 MHz 

• 

Optional Accessories for all models 

12 button touch tone pad (not installed): $39 • 16 button touch 
tone pad (not installed): $48 • Tone burst generator: $29.95 
• CTCSS sub-audible tone control: $29.95 • Leather holster: 

$20 • Cigarette lighter plug mobile charging unit: $6 

TEMPO VHF & UHF SOLIO STATE POWER AMPLIFIERS 

Boost your signal. . . give it the range and clarity of a high 
powered base station. VHF (135 to 175 MHz) 


Drive Power 

Output 

Model No 

Price 

2W 

130W 

130A02 

$209 

10W 

130W 

I30A10 

$189 

30W 

130W 

130A30 

$199 

2W 

80W 

80A02 

$169 

10W 

80W 

80A10 

$149 

30W 

80W 

80A30 

$159 

2W 

50W 

50A02 

$129 

2W 

30W 

30A02 

$ 89 


UHF (400 lo 512 MHz) models, lower power end FCC type accepted models 
also available. 



9 Henry urn 

2050 S. Bundy Dr„ Los Angeles, CA 90025 (213) 820-1234 

931 N. Euclid, Anaheim, CA 92801 714 772-9200 

Butler, Missouri 64730 (816) 679-3127 

TOLL FREE OROER NUMBER: 1800) Cl 8031 

For all states except California 

Calrt residents please call collect on our regular numbers 



Stuck with a problem? 

Our TE-12P Encoder might be just the solution to pull 
you out of a sticky situation. Need a different CTCSS 
tone for each channel in a multi-channel Public Safety 
System? How about customer access to multiple re¬ 
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver¬ 
satile test equipment. Any of the CTCSS tones may be 
accessed with the TE-12PA, any of the audible frequen¬ 
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we’re a stickler for 
Iday delivery with a full 1 year warranty. 

• Output level flat to within 1.5db over entire range selected. 

• Immune to RF. 

• Powered by 6-30vdc, unregulated at 8 ma. 

• Low impedance, low distortion, adjustable sinewave output. 
5v peak-to-peak. 

• Instant start-up. 


TE-12PA 

67.0 XZ 

85.4 YA 

103.51 A 

127.3 3A 

156.7 5A 

719 XA 

88.5 YB 

107.2 IB 

131.8 3B 

162.2 5B 

74 4WA 

91.5ZZ 

110.9 2Z 

136.54Z 

167.9 6Z 

77.0 XB 

94.8 ZA 

114.8 2A 

141.34A 

173.8 6A 

79.7 SP 

97.4 ZB 

118.8 2B 

146.2 4 B 

179.96B 

82.5 YZ 

100.0 1Z 

123.0 3Z 

151.4 5Z 

186.2 7Z 


• Frequency accuracy, ±.1 Hz maximum -40°Cto +85'C 

• Frequencies to 250 Hz available on special order. 

• Continuous tone 

TE-12PB 


TEST-TONES: 

TOUCH-TONES: 

BURST TONES: 

600 

697 

1209 

1600 

1850 

2150 2400 

1000 

770 

1336 

1650 

1900 

2200 2450 

1500 

852 

1477 

1700 

1950 

2250 2500 

2175 

941 

1633 

1750 

2000 

2300 2550 

2805 



1800 

2100 

2350 


• Frequency accuracy, ±1 Hz maximum — 40°Cto +85°C 

• Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 

$89.95 


ESS COMMUNICATIONS SPECIALISTS 

426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/California: (714) 998-3021 
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SPECIFICATIONS: 


* Two cabln.lt ■ bade CT2100 plus aaparata K82100 keyboard. 

* RTTY and Moraa damodulatort and video circuit, included In CT2100. 

* Small keyboard size; connects with one “coil-cord" lor popular 
“lap operation". 

’ Streamlined CT2100 ceblnet It attractive and amall - may alto be rack 
mounted. 

* Satin finish black vinyl front panel with multicolor graphic.. 

* 26 control twitches; red lor “prlmery" and blue for "secondary" controls. 

* 16 rear panel connectors - standard phono connectors. 

* On-screen tuning Indlcstor, LEO Indicators, tnd external scope 
connections. 

* LED Indicators lor mark, spaca, cw tune, RTTY tune, audio overload, 
and KOS 

* CT2100 demodulates, decodes, and displays received Morse and 
Baudot or ASCII RTTY. 

* CT2100 with KB2100 transmits and receives Morse, Baudot, or ASCII. 

* Morse receive circuit tracks speed and minor frequency variations: 

5 to 100 wpm. 

* Morse transmit 5 to 100 wpm: key negative or positive key lines. 

' Baudot or ASCII data rates of 46. SO. 57, 74,100, 110, 150, 300. 600 or 
1200 baud. 

* Internal RTTY demodulator lor both "high" and "low" RTTY tones plus 
two sets ol modem tones (107011270 Hz or 1200/2200 Hz). Narrow shift 
CW ID included. 

* All three RTTY shifts (170/425/850 Hz) for both “high" and "low" tones. 


* Input/output connections for audio, tape recorder, RTTY loop, or RTTY 
RS232 data. 

* RTTY mark-hold autostart, normal/reverse, full or half duplex, KOS 
transmit control. 

' Ltrge character (36 per line) or standard display (72 characters per line). 

’ White chsracters on black screen or reverse video. 

* Two pages of receive display. 

’ Split screen for transmit buffer - pretype WHILE receiving. 

* Two user-progrsmmeble 32 character HERE IS messages. 

’ Eight non-volallle 250 character EPROM stored brag-tspe and 
HERE IS messages. 

* Serial printer output prints all received text, Morse. Baudot, or ASCII. 

* Built-In 120/220 50/60 Hz power supply. 

* Recelve-only users need only the CT2100 - add the KB2100 for 
transmitting later. 


• LOW COST! 

CT2100 Receive Only Communications Tarminal.*845.00 

KB2100 Transmit Option Keyboard. .$175.00 

ESM914/TR930 TV Monitor-9" . *169 00 


HAL COMMUNICATIONS CORP. 

Box 365 

Urbana. Illinois b1801 
217 367-7373 
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Observation 
& Opinion 


Here it is — our annual antenna issue. A great deal of care and planning has gone into this issue. We 
think the selection of articles is sufficiently well balanced to please everyone interested in antennas. 
And since it's hard to get on the air without an antenna, that should be just about all of our readers. 

Our feature article describes a resonant reentrant cavity antenna, designed and patented by Bill 
Tucker, W4FXE. A thorough treatment of the theory of this antenna is given, followed by a discus¬ 
sion on how to build an experimental, basic cavity whose enclosure, of all things, is an ordinary cof¬ 
fee can. This antenna appears to furnish the answer to the problem of VHF-UHF receiver desense and 
intermod distortion, which is caused by out-of-band signals. 

You'll also find in this issue articles on how to build two simple but very effective beam antennas 
from easy-to-find materials. They are so simple that just about anyone can put them together in a day 
or two at most — surely a pleasant way to spend a spring weekend. 

And there's a surprise in this issue. It's something that has never been attempted in ham radio. 
Maybe I'm sticking my neck out, but somehow I have a feeling that the story of "Jim" will be a wel¬ 
come change of pace. Let me know how you like it. If your response is positive, we'll have some 
more stories by old-timer John Flippin, W4VT. 

A good barometer of how readers like ham radio was the ARRL National Convention at Orlando, 
Florida. Our booth at the convention was virtually besieged by Amateurs. Orlando was my first such 
show experience as editor, and it gave me the opportunity to meet a cross section of our readership. I 
want to thank everyone who took the time to offer comments. A great many expressed their compli¬ 
ments on the new ham radio. Of course there were some complaints too, but the number of positive 
remarks was greater than the complaints by an order of magnitude. I was greatly impressed by the 
enthusiasm of the crowd, which must have numbered in the thousands. I had a chance to meet some 
authors in person and exchange ideas for new articles. I wanted to circulate and take in some of the 
technical presentations, but business was so brisk at the ham radio booth that I didn't have a chance. 
Perhaps at Dayton! 

The people at a large convention are most interesting. Young hams with 2-meter handhelds talking 
to each other across the room through the local repeaters; handicapped fellows in wheelchairs trying 
to see through the crowd; proud dads and their sons wearing identical T shirts with their callsigns 
displayed on the back; the fellow from a southern ham club wearing a red vest festooned with rib¬ 
bons, badges, embroidered patches, Civil War medals, and his call sign spelled out in %-watt resis¬ 
tors. Then there was the fellow sporting a huge stovepipe hat with a miniature three-element Yagi 
beam on top, powered by a small electric motor. And last but not least, there was the youngster who 
bent my ear for a half hour asking for help in selecting study material for his Novice license (I fixed 
him up with some). 

All in all, it was a rewarding experience and I wouldn't have missed it for anything. Those who 
forecast the demise of Amateur Radio should come out of their shells and take in one of the large 
conventions. Our future certainly looks healthy and hearty to me. 

Alf Wilson, W6N IF 
Editor 
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IC-22U 

ICOM VHF Mobile Performance at a Budget Price 



Imagine IC-22S.performance and 

simplicity. . . 
plus 800 channels. . . 


Easy to Operate. 

• Convenient pushbutton frequency 
selection 

• Monitor repeater inputs at the flip 
of a switch 

• Hi/Low power pushbutton 
selectible 

• Touch Tone® available with optional 
HM8 microphone 

• Convenient hookup points for sub- 
audible tone encoder or continuous 


tone controlled squelch system 

• 5 KHz step (800 T/R channels 
standard) 

• Covers the complete 144-147.995 
MHz ham band 

ICOM Performance. 

• 5 helical resonators for outstanding 
selectivity 

• Continuous duty rated 10 watt 
transmitter — rugged performance 

• Excellent receiver sensitivity 


• Patterned after ICOM’s extremely 
successful and reliable IC-22S. 

• APC circuit for protection of finals 

Versatile. 

• Easily set up for CAP MARS use 

• 8 pin mic connector 

• 9 pin undedicatcd accessory socket 

• Remotable frequency selection 
option 

• Compact size [6.2 in (W) x 2.5 in 
(H) x 8.6 in (D)| 


<X) 


ICOM 


2112 - 116th Avenue NE, Bellevue WA 98004 
3351 Towerwood Dr., Suite 307, Dallas, TX 752 34 


All .laid .pccification. are approximate and .ub,rcl to change without notice or obligation All ICOM radio, lignilicanlly exceed FCC regulation, limning .punoua mm.ion.. 

More Details? CHECK-OFF Page 118 may 1981 Q3 5 







INTRODUCING SONY’S NEW DIGITAL 

DIRECT ACCESS RECEIVER! 


95 p |us 

$5.00 

shipping 



Revolutionary 
Instant Access Digital 
Shortwave Scanner 

• Continuous Scanning ol LW, MW, SW, & FM Bands 

• Instant Fingertip Tuning—No More Knobs! 

• 6 Memories tor Any Mode (AM.SSB/CW. & FM) 

• Dual PLL Frequency Synthesized—No Drift! 


A WHOLE NEW BREED OF RADIO IS HERE NOW! No other 
short wave receiver combines so many advanced features for 
both operating convenience and high performance as does the 
new Sony ICF-2001 Once you have operated this exciting new 
radio, you'll be spoiled forever' Direct access tuning eliminates 
conventional tuning knobs and dials with a convenient digital 
keyboard and Liquid Crystal Display (LCD) for accurate frequen 
cy readout to within 1 KHz Instant fingertip tuning, up to 8 
memory presets, and continuous scanning features make the 
ICF 2001 the ultimate in convenience 
Compare the following features against any receiver currently 
available and you will have to agree that the Sony ICF 2001 is the 
best value In shortwave receivers today 

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to 
29 999 MHz band PLL t circuit has 100 KHz step while PLL 2 
handles 1 KHz step, both of which are controlled by separate 
quartz crystal oscillators for precise, no-drift tuning DUAL CON 
VERSION SUPERHETERODYNE circuitry assures superior AM 
reception and high image rejection characteristics The 10 7 MHz 
IF of the FM band is utilized as the 2nd IF of the AM band A new 
type ol crystal filter made especially for this purpose realizes 
clearer reception than commonly used ceramic filters ALL FET 
FRONT END for high sensitivity and interference reaction Inter 
modulation, cross modulation, and spurious interference are ef 
fectlvely rejected FET RF AMP contributes to superior image re 
lection, high sensitivity, and good signal to noise ratio Both 
strong and weak stations are received with minimal distortion 


A Enter Button 
B Signal Strength 
Indicator 

C Liquid Crystal Display 
D Memory Preset Buttons 
E Antenna Adjustment 
Dial 


F SSB/CW Compensator 
G Execute Bar 
H Manual Tuning Buttons 
I Scan Button 
J High/Low Limit Buttons 



OPERATIONAL FEATURES 

INSTANT FINGERTIP TUNING with the calculator type key board 
enables the operator to have instant access to any trequency in 
the LW, MW, SW. and FM bands And the LCD digital frequency 
display confirms the exact, drill-tree signal being received 
AUTOMATIC SCANNING of the above bands Continuous 
scanning of any desired portion of the band is achieved by 
setting the "L t " and 'L 2 '' keys to define the range to be scanned 
The scanner can stop automatically on strong signals, or it can 
be done manually MANUAL SEARCH is similar to the manual 
scan mode and is useful for quick signal searching The "UP" 
and "DOWN” keys let the tuner search for you The "FAST" key 
increases the search rate for faster signal detection MEMORY 
PRESETS. Six memory keys hold desired stations for instant 
one key tuning in any mode (AM, SSB/CW. and FM). and also, the 
"L," and "L 2 " keys can give you two more memory slots when 
not used for scanning OTHER FEATURES: Local, normal, DX 
sensitivity selector tor AM; SSB/CW compensator. 90 min sleep 
timer. AM Ant Adjust 


SPECIFICATIONS 

CIRCUIT SYSTEM: Fm Superheterodyne. AM Dual conversion 
superheterodyne SIGNAL CIRCUITRY: 4 1C s. 11 FET's, 23 
Transistors. 16 Diodes AUXILIARY CIRCUITRY: 5 1C s 1 LSI. 5 
LED's, 25 Transistors, 9 Diodes FREQUENCY RANGE: FM 
76 108 MHz. AM 150 29,999 KHz INTERMEDIATE FREQUENCY: 
FM 10 7 MHz . AM 1st 66.35 MHz . 2nd 10.7 MHz ANTENNAS: FM 
telescopic, ext ant terminal, AM telescopic built-in ferrite bar, 
ext ant terminal POWER: 4 5 VDC/120 VAC DIMENSIONS: 12V< 
<W) X 2'A (H) X 6*4 (0) WEIGHT: 3 lb 15 oz (18 kg) 
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Dear HR: 

Responding to your editorial in 
ham radio, December, 1980: The 
Bash situation is distasteful to many 
of us, but the practicalities of the situ¬ 
ation remain. Memory plays a consid¬ 
erable part in all FCC exams, particu¬ 
larly Novice and Tech/General. There 
is no way to rationalize the FCC's 
rules and regulations — one must 
memorize them. 

Let's face it, the majority of hams 
will not contribute to the technical 
advancement of Amateur Radio. 
(This is not to say that many non¬ 
technicals do not contribute greatly 
to the advancement of ham commu¬ 
nications, emergency and otherwise.) 
For years, FCC-type exam questions 
were published and answers given 
out, even by the ARRL. So why not 
revert to this system — have the FCC 
change their present format and have 
many, many questions that could be 
used in the exams? Publish them and 
give the answers. One could not very 
well memorize them all, and, indeed, 
if anyone did, he would have quite a 
knowledge of radio and electronics. 

Harry A. Lord, K4QJ 
Palmetto, Florida 


Dear HR: 

Congratulations on your editorial in 
the December issue on the West 
Coast publisher who solicits and sells 
FCC exam information. 

Since June, I have written to the 
FCC, to Wor/dradio, and, most re¬ 
cently, to Senator Goldwater on this 
very topic, which I, too, consider to 
be a serious threat to Amateur Radio 
as we know and esteem it. I feel, 
however, that there has already been 
too much time wasted in discussion 
of this problem in ham publications. 
The time has come for action. 

I therefore encourage all hams who 
share our concern to write to Senator 


Barry M. Goldwater, Senate Office 
Building, Washington, D.C. 20510 
and to their own representatives in 
Washington, urging legislation which 
would prohibit solicitation and divul- 
gence of federal exam information, 
and provide specific penalties for 
such activities. 

Paul Ellis, KN6D 
Santa Cruz, California 


Dear HR: 

I read with interest your editorial of 
December, 1980, concerning FCC 
exams. The publisher of the exam 
questions and answers is doing little 
more than what the ARRL has done 
for years. I recall in the late 1950s, 
when I was in high school, my friend 
and I studied for and passed the 
exams for Novice and General li¬ 
censes by using flashcards prepared 
from the ARRL License Manual. We 
memorized the answers and passed 
the tests, and we learned in the 
process. 

Since then, I've passed the exams 
for Amateur Extra Class, 2nd Class 
Radiotelegraph, and 1st Class Radio¬ 
telephone. I have built transmitters 
and test equipment and am working 
on a high-frequency synthesizer. 
Electronics is a complex and difficult 
science, and people who are trained 
in it often seem to forget the energy 
and time they devoted to their train¬ 
ing. For those of us with no training, 
it is impossible to thoroughly study 
basic electronics in the hope that we 
will learn what we need to pass the 
test. FCC exams should be designed 
so that, through memorization, those 
who take the tests will learn what 
they need to know to competently 
operate a station and to have an idea 
how to fix one. Most Amateurs learn 
more after the ticket comes, by oper¬ 
ating a station and maintaining it. 
Only a few Amateurs (usually with 
formal training) will make a contribu¬ 
tion to the art. Amateur Radio is more 
effective in allowing thousands of un¬ 
trained hams an opportunity to learn 


through experience. Your magazine 
is excellent. I understand only half of 
the articles, but I'm learning! 

Dave Moorman, K9SW 
Downers Grove, Illinois 

Dear HR: 

Reading your latest Observation 
and Opinion, I immediately thought 
of the licensing system in West Ger¬ 
many. You may complain about an 
individual Amateur. We over here 
should complain about the communi¬ 
cations administration in this country, 
as they publish a brochure containing 
questions and answers concerning 
the Amateur license exams. These 
booklets were originally meant to pro¬ 
vide a certain help to the examining 
committee (most of them usually 
non-Amateurs) but are available to 
the public as well. Making it even 
worse, most of the time the questions 
used in exams are exactly the same as 
those in this official publication. In 
some cases, even the values of volt¬ 
age and current in some basic Ohm's- 
law calculations were not even 
changed. 

This leads to an entirely new type 
of Radio Amateur, which we could 
better call a "person licensed to par¬ 
ticipate on Amateur frequencies." 
The majority of these people can be 
found on 2-meter VFIF (mainly fm), as 
this band requires no code test. Also, 
quite a lot of them are ex-CBers (from 
an absolutely saturated 12-channel 
CB band). 

Although the situation in the U.S. 
is much different from the one over 
here, I agree with your opinion that 
memorizing questions and answers is 
definitely not the right way to get a 
license. I could list enough examples 
of the outcome of that type of prepa¬ 
ration to fill another letter, but I 
should say you should be aware about 
the aftermath. It seems much better 
to stop things like that right in the be¬ 
ginning than to try to teach people 
after they receive their license. 

Gerhard Petri, DF7BL 
West Germany 
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SPREAD SPECTRUM HAS BEEN OK'ed for experimenCal use on a number of Amateur bands. 

An FCC Special Temporary Authorization agreeing to a proposal by AMRAD (the Amateur 
Radio Research and Development Corporation), was handed to W4RI and WB3KDU on Thurs¬ 
day, March 6. It grants them and 23 other members of AMRAD permission to conduct ex¬ 
periments using the revolutionary broadband modulation technique for a one-year period 
on both HF and UHF frequencies. 

Four Different Experiments were proposed in the AMRAD request, and all were author¬ 
ize d^rTTFie“FCC T s~STAr The first is for HF "frequency hopping," with the band deter¬ 
mined by propagation at a given time. Frequencies authorized are 3675-3775 kHz, 7050- 
7150 kHz, or 14100-14200 kHz. "Service frequencies," where pre-test CW or SSB announce¬ 
ments and other conventional-mode traffic will be handled will be 3725, 7100, and 
14150 +10 kHz. 

10 Meters Will Be Used for the second experiment, also using frequency hopping 
between 28.1 and 29.3 MHz. The third experiment is a UHF "direct sequence" operation, 
utilizing 420-431 and 438-442 MHz to avoid possible conflicts with weak signal, OSCAR 
or FM users. Coordinated experiments with area ATV'ers and the Metrovision ATV group 
are planned. An E-M-E spread-spectrum experiment is also planned, operating on 432 MHz 
with bandwidths of from 16 kHz up to a megahertz. 

Prior Warning O f The HF spread-spectrum operations is planned via W1AW and HR Rep ort. 

DIRE CONSEQUENCES FROM FCC budget cuts were spelled out by Acting Chairman Bob Lee 
in Capitol Hill testimony March 10. For private radio he noted the rules updating pro¬ 
gram (Plain Language Amateur Rules) would see serious delays, and that Amateur (and 
CB) license turn-around could slip from present 14-41 days to over two months. Rules 
enforcement efforts would also be reduced. 

Field Office s Would Be Close d in Beaumont, Texas; Savannah, Georgia; Cincinnati; 
and Pittsburg. Also closed will be the Anchorage Monitoring Station and the two Spe¬ 
cial Enforcement Teams that operate in Powder Springs, Georgia, and in Detroit. Final¬ 
ly, Lee predicted that the traveling exam program, now covering 77 cities monthly, 
quarterly, or annually, would become entirely annual. 

A RAISE IN DUES TO $25 and League General Manager Dick Baldwin's announcement that 
he pIans to retire next year were two of the highlights of the ARRL Board meeting in 
Orlando March 11-12. Though the League has operated in the black the past two years, 
rising costs and projections for the near future convinced the directors that the in¬ 
crease in dues was necessary. It's to become effective July 1, and until then annual 
members can extend their memberships at the present $18 rate. Members over 65 will 
get a break after July 1, a 207, discount on their dues. 

The Ad Hoc Committee On Ethics presented an extensive report on suggested conduct 
in "future League elections, which was adopted by the board. They also agreed on a new 
bylaw establishing a procedure for recalling a League director. Expansion of General- 
class 75-meter phone privileges down to 3825 was proposed, but referred to the Plans 
and Programs Committee for study. 

The Board Also Voted to discourage contest and awards use of the new 10.1-10.15 MHz 
band while Tt remains shared, and to petition the FCC to reinstitute issuance of the 
club station licenses. 

MICROWAVE RAD IATION KILLED a New York telephone company supervisor, the state's 
Workers’ Compensation Board ruled recently in a decision believed to be the first 
official finding of its kind. The supervisor, who worked with TV relay equipment on 
the Empire State Building's 87th floor, died of "abnormal, premature aging" according 
to Dr. Milton Zaret, radiation specialist and professor at NYU Medical School. The 
supervisor, who lost his sighc, hair, and coordination before dying at 58, had worked 
at the Empire State installation for eight years. 

NEW REPEATERS NEAR THE NATIONAL Radio Astronomy Observatory and Naval Research Lab¬ 
oratory facilities must coordinate with the observatory and lab authorities, the Com¬ 
mission agreed recently. The action, which extends existing sanctions to Amateur 
repeaters in the quiet zone straddling the Virginia/West Virginia border and surround¬ 
ing Green Bank and Sugar Grove, Virginia, applies only to new repeaters or modifica¬ 
tions of existing machines. No already operating repeater, individual Amateur station, 
or mobile passing through the area is affected. 

NEW CL UB STATION LICENSES are still a dead issue following the FCC agenda meeting 
March 26. A Petition for Reconsideration of Docket 21135, asking for new club station 
licenses and filed by the Capitol Hill ARS, was dismissed at the meeting without 
discussion. 

Any Club Whose Amateur License has been lost since the ban on new club licenses be- 
gan in 1977 should contact Perry Williams at ARRL. He plans to discuss such cases 
with the Commission shortly. 
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ANTENNA 
TUNERS. 


16 

MODELS 


MFJ-941C 300 Watt Versa Tuner II 

Has SWR/Wattmeter, Antenna Switch, Baiun. Matches everything 1.8-30 MHz: dipoles, vees, 
random wires, verticals, mobile whips, beams, balanced lines, coax lines. 



Fastest selling MFJ tuner . . . because it has Flexible antenna switch selects 2 coax lines. SO 239 connectors. 5 way binding posts, tin 

the most wanted leatures at the best price direct or through tuner, random wire/balanced line. ished in eggshell white with walnut grained sides. 

Matches everything Irom 1.8 30MHz: dipoles. or tuner bypass lor dummy load 4 Other 300W Models: MFJ-940B. $79.95 

inverted vees. random wires, verticals, mobile 12 position efficient airwound inductor lor (+ $4). like 941C less balun. MFJ-945, $79.95 

whips, beams, balanced and coax lines lower losses, more watts out ( + $4). like 941C less antenna switch. MFJ-944, 

Run up to 300 watts RF power aiiJHgl. Built-in 4:1 balun lor balanced lines. tOOOV S79.95 (+$4). like 945. less SWR/Wattmeter. 

SWR and dual range wattmeter (300 4 30 capacitor spacing MFJ-943. S69.95 ( +S4). like 944, less antenna 

watts lull scale, lorward/rellected power) Sensi Works with all solid state or tube rigs switch Optional mobile bracket lor 941C. 940B. 

live meter measures SWR to 5 watts Easy to use. anywhere. Measures 8x2x6". has 945. 944. $3 00 


MFJ-900 VERSA TUNER MFJ-949B VERSA TUNER II MFJ-962 VERSA TUNER III 



Matches coax, random wires 1.8 30 MHz 
Handles up to 200 watts output: ellicient air 
wound inductor gives more watts out 5x2x6' 
Use any transceiver, solid state or tube 
Operate all bands .with one antenna. 

2 OTHER 200W MODELS: 

MFJ 901, $54.95 (+ $4). like 900 but includes 
4 I balun for use with balanced lines 
MFJ-16010, $34.95 (+ $4), lor random wires 
only. Great lor apartment, motel, camping, opera 
lion Tunes 1 8 30 MHz 


MFJ-949B 



MFJ's best 300 watt Versa Tuner II 
Matches everything irom 1.8 30 MHz. coax, 
randoms, balanced lines, up to 300W output, 
solid state or tubes. 

Tunes out SWR on dipoles, vees. long wires, 
verticals, whips, beams, quads 
Built-in 4:1 balun. 300W . 50 ohm dummy load 
SWR meter and 2 range wattmeter (300W & 30W). 

6 position antenna switch on Iront panel. 12 
position air wound Inductor; coax connectors, bind 
ing posts, black and beige case 10x3x7". 



MFJ-962 


*199? 


Run up to 1.5 KW PEP, match any feed line 
Irom 1 8 30 MHz 

Built-in SWR/Wattmeter has 2000 and 200 
watt ranges, forward and reflected 

6 position antenna switch handles 2 coax lines, 
direct or through tuner, plus wire and balanced 
lines. 

4:1 balun. 250 pi 6KV cap 12 pos inductor 
Ceramic switches Black cabinet, panel. 

ANOTHER 1.5 KW MODEL: MFJ 961. $179 95 
( + $10). similar but less SWR/Watlmeter 


MFJ-984 VERSA TUNER IV MFJ-989 VERSA TUNER V 

MFJ-989 

*319**0, 

Up to 3 KW PEP and it matches any feedline. New smaller size matches new smaller rigs - 

1 8 30 MHz. coax, balanced or random only 10 3/4Wx4 1/2Hx14 7/8D" 

10 amp RF ammeter assures max. power at 3 KW PEP. 250 pi 6KV caps Matches coax, 

min SWR SWR/Wattmeter. lor /re1. 2000/200W balanced lines, random wires 1 8 30 MHz 

18 position dual inductor, ceramic switch Roller inductor, 3 digit turns counter plus spin 

7 pos. ant switch 250 pi 6KV cap 5x14x14 ner knob lor precise inductance control to get 

300 watt dummy load. 4:1 lenite balun. that SWR down 

3 MORE 3 KW MODELS: MFJ 981. $209.95 Built-in 300 watt. 50 ohm dummy load. 

(+$10). like 984 less ant switch, ammeter Built-in 4:1 lenite balun. 

MFJ 982. $209.95 ( + S10). like 984 less am Built-in lighted 2% meter reads SWR plus tor 

meter. SWR/Wattmeter MFJ-980. $179.95 ward/retlected power. 2 ranges (200 4 2000W). 
( + 510), like 982 less ant switch. 6 position ant. switch. Al cabinet. Tilt bail 




For tech into , order or repair status, or calls 
outside continental US. and inside Miss., call 
601 323 5869 

• All MFJ products unconditionally guaranteed lor 
one year (except as noted). 

• Products ordered from MFJ are returnable within 
30 days lor lull refund (less shipping). 

• Add shipping 4 handling charges in amounts 
shown in parentheses. 


Write for FREE catalog, over 80 products 

UC I ENTERPRISES, 
IVII W INCORPORATED 

Box 494. Mississippi State. MS 39762 


More Details? CHECK-OFF Page 118 
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WILSON SYSTEMS, INC. MULTIBAND ANTENNAS 

V.1A *64“ | SY-40 I — 

♦349 9B . 


4 BAND 

TRAP VERTICAL 
(10-40 METERS) 


• 3 MONOBANDERS v. ^ 

on 1 Boom ' s' v 1' ^ 

• 4 elements on 20 mtrs ^ ' \ 

FULL SIZE 

• 4 elements on 15 mtrs _ [T^ _ 

• 5 elements on 10 mtrs 

The System 40 is the answer to the DXer who does not have space to stack mono¬ 
banders yet wants the advantages they offer. Through the use of our split beta match¬ 
ing method, only one feed line is required and complete coverage of both the phone 
and cw bands are available with only one setting. 

---SPECIFICATIONS-- 


No bandswitching necessary 
with this vertical An excellent 
low cost DX antenna with 
an electrical quarter wavelength 
on each band and low angle 
radiation Advanced design 
provides low SWR and 
exceptionally flat response 
across the full width of each 
band 


Featured is the Wilson large 
diameter High Q traps which 
will maintain resonant 
points with varying temperatures 
and humidity 


Spin Bela Surface Area 

Can Factory Wind Loading Ql BO mph 

2" * 26 Assem Weight 

36 Shipping Weight 

226 


Matching Method 
F/B Ratio 
Boom 

Longest Element 
Turmno Radius 


Max Pwt Input 
VSWR e Res 
Impedance 
Feed Method 
Gam (dBdt 


SY-36 

*20995 


Easily assembled, the WV 1A 
is supplied with a base mount 
btacket to attach to vent pipe of 
to a mast driven in the ground. 


forms like a mono-bander! -,*1 

That's the characteristic of this j 

six element three band beam. 

Through the use of wide spac- I *—■* 

ing and interlacing of ele¬ 
ments, the following is possi¬ 
ble: three active elements on 

20. three active elements on 15, and four active elements on 10 meters. No need to run separate coax 
feed lines for each band, as the bandswitching is automatically made via the High-Q Wilson traps. 
Designed to handle the maximum legal power, the traps are capped at each end to provide a weather¬ 
proof seal against rain and dust The special High Q traps are the strongest available in the industry 

- SPECIFICATIONS - 

14-2128 Boom 10 O ■ Lengrhl 2’»24 2Vi‘ Wind loading« 80 mph 

Legal Limit Number of Element* 6 Maximum Wind Survive* 

Call Factory Longest Element 29 616’ Feed Method 

1 3:1 Turning Radius 18 6’ 

50 ohm Maximum Mast Diameter 2* Assembled Weight (approx) 

Call Factory Surface Area 8 6 sq ft Shipping Weight (approx I 


NOTE: Radials are required 
for peak operation (See GR-1 
below) 


m SPECIFICATIONS 

• 19’ total height 

• Self supporting - no guys 
required 

• Weight - 14 lbs 

• Input impedance: 50 i l 

• Power handling capability: 

Legal Limit 

• Two HighO traps with large 
diameter coils 

• Low angle radiation 

• Omnidirectional performance 

• Taper swaged aluminum 
tubing 

• Automatic bandswitching 

• Mast bracket furnished 

• SWR: 1.1:1 or less on all bands 


215 lbs 
100 mph 
Coaxial Baiun 
(Supplied) 
53 lbs 
62 lbs 


Band MHz 

Maximum Power Input 
Gain IdBd) 

VSWR & Resonance 

Impedance 

F/B Ratio 


♦159 95 


Capable of handling the Legal • __ 

Limit, the SYSTEM 33 is the 

finest compact tribander avail- " ^ ''a 

able to the amateur Designed ^ . 

and produced by one of the ‘ 

world's largest antenna mariu t ». 

facturers. the traditional quality 
of workmanship and materials 

excels with the SYSTEM 33. New boom-to-element mount consists of two 1/8" thick formed aluminum 
plates that will provide more clamping and holding strength to prevent element misalignment. Superior 
clamping power is obtained with the use of a rugged 1 /4 " thick aluminum plate for boom to mast mount¬ 
ing. The use of large diameter High Q Traps in the SYSTEM 33 makes it a high performance tri-bander 
and at a very economical price. A complete step by step illustrated instruction manual guides you to easy 
assembly and the lightweight antenna makes installation of the SYSTEM 33 quick and simple. 

- SPECIFICATIONS - 

Boom (O.D x Length) 

Number of Elements 
Longest Element 
Turning Radius 
Maximum Mast Diameter 


The GR-1 is the complete ground 
radial kit for the WV 1A It consists 
of 150' of 7/14 stranded aluminum 
wire and heavy duty egg insulators, 
instructions The GR-1 will increase 
the efficiency of the WV-1A by pro¬ 
viding the correct counterpoise 


Now you can have the capabilities of 
40 meter operation on the SYSTEM 
36 and SYSTEM 33. Using the same 
type high quality traps, the 40 meter 
addition will offer 150 KHZ of band 
width at less than 2:1 SWR The 
new 33^6 MK will fit your present 
SY36, SY33. or SY3 and use the 
same single feed line The 33-6 MK 
adds approximately 15' to the 
driven element of your tri bander, in¬ 
creasing the tuning radius by 5 to 6 
feet This addition will offer an effec 
ttve rotatable dipole at the same 
height of your beam 


Wind Loading & 80 mph 114 lbs. 

Assembled Weight (approx) 37 lbs 

Shipping Weight (approx) 42 lbs. 

Direct 52 ohm feed No Baiun Required 
Maximum Wind Survival 100 mph 


14 21 28 
Legal Limit 
Call Factory 
1.3:1 
50 ohm 


Band MHz 

Maximum Power Input 
Gam IdBd) 

VSWR at Resonance 
Impedance 


F/B Ratio 




ORDER 

FACTORY DIRECT 
1-800-634-6898 


VKJ1 M SYSTEMS, INC 

4286 S. Polaris Ave.. Las Vegas. Nevada 89103 
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AEA Invites You to Compare the AEA Keyer Features 
to Other Popular Keyers on the Market. 

KT-1 MT-1 CK-1 


Contest Keyer Morse Keyer 


Keyer Trainer Morse Trainer 


MorseMatic 


COMPETITOR 


IMPORTANT KEYER AND/OR 
TRAINER FEATURES 


Speed Range (WPM) 


400 100/400 400 


Memory Capacity (Total Characters) 


Message Partitioning 


Automatic Contest Serial Number 


Selectable Dot and Dash Memory 


Independent Dot A Dash (Full) Weighting Yes Yes 


Calibrated Speed. 1 WPM Resolution 


Calibrated Beacon Mode 


Repeat Message Mode 


Front Panel Variable Monitor Frequency 


Message Resume After Paddle Interrupt 
Semi-Automatic (Bug) Mode_ 


Real-Time Memory Loading Mode 


Automatic Word Space Memory Load 


Instant Start From Memory 


Message Editing 


Automatic Stepped Variable Speed 


2 Presettable Speeds. Instant Recall 


Automatic Trainer Speed Increase 
Five Letter or Random Word Length 


Test Mode With Answers 


Random Practice Mode 


Standard Letters, Numbers. Punctuation 


All Morse Characters 


$199.95 $129.95 $99.95 $129.95 $79.95 $139.95 $ 99.50/ $229.00 $129.95 


All our keyers (except the MT-1 ) will operate with any popular 
single lever or lambic squeeze paddle and will key any type of 
modern amateur transmitter with no external circuitry required. AEA 
keyers are as easy to operate as a four function calculator. The 
internal AEA computers are all pre-programmed for the features 
shown above. Each AEA product is fully RF protected and receives 
a complete elevated temperature bum-in and test before it is shipped 
from the factory. 

Ask a friend how he likes his AEA keyer compared to anything 
else he has ever tried, then JUDGE FOR YOURSELF. See the 
AEA keyer and trainer family at your favorite dealer. 

Advanced Electronic Applications, Inc., P.O. Box 2160, 
Lynnwood. WA 98036. Call 206/775-7373 

A E A Brings you the 
#4E#%Breakthrough! 


OPTIONS: 

MT-1 P (portable version of MT-1) with 
batteries, charger, earphone $139.95 

ME-1 2000 character plug-in memory 
expansion for MM-1 $ 59.95 

AC-1 600 Ma. 12 Volt wall adaptor for 
MM-1 with ME-1 $ 14.95 

AC-2 350 Ma. 12 Volt wall adaptor for 
all AEA keyer and trainer products 
except MM-1 w/ ME-1 $ 9.95 

DC-1 Cigarette lighter cord for all AEA 
keyers and trainers except MT-1 P $ 5.95 

MT-1 K Factory conversion 
of MT-1 to KT-1 $ 40.00 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 
NOTICE OR OBLIGATION 


More Details? CHECK-OFF Page 118 
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re-entrant cavity antenna 

for the vhf bands 


Ideas for the 
experimenter interested in 
mobile antennas 

This article introduces the Radio Amateur to a 
recently patented UHF-VHF mobile whip antenna* of 
unique design, the answer to the "intermod alley” 
problem that has plagued 2-meter mobile operation. 
While not precisely a construction article, this paper 
provides sufficient background for experimentation 
and construction. 

Amateur Radio operators have had to contend 
with the steadily increasing problem of interference 
ever since the early days of radio communications. 
New designs and inventions have been steadily intro¬ 
duced to reduce or eliminate the various types of 
interference that have appeared. 

With the greatly increased use of 2-meter mobile 
operation in recent years, intermod and desensitivity 
have been major problems, especially because of the 
closeness in frequency of neighboring commercial 
bands. The problem is not, by any means, unique to 
Amateur Radio; it's just as troublesome to commer¬ 
cial two-way radio. 

Because the frequencies most widely used by 
Radio Amateurs for mobile operations are in the 2- 
meter band, all references and discussions relate to 
this band unless otherwise indicated. However, the 
principles and practices may be applied to all VHF- 
UHF bands, both Amateur and commercial. 

interference 

Critical voltage and current levels exist in the front 
end stages of the receiver section of the typical 
mobile transceiver. A strong local signal, even far 
removed in frequency, can get into the front end and 
upset those critical levels, causing considerable deg¬ 
radation in receiver sensitivity. This phenomenon is 


known as overloading or blocking and is referred to 
as desensitization, or desense. It is very common in 
VHF mobiles operating in metropolitan and industrial 
areas. 

Another serious type of interference that plagues 
VHF mobile radio is intermodulation distortion, or 
intermod. This problem occurs when two or more 
strong local signals of different frequencies invade 
the front end of the transceiver receiver section, 
which is a nonlinear device capable of mixing, pro¬ 
ducing one or more new signals. If one of the new 
signals falls on or near the frequency being received, 
interference will result in the form of crosstalk or 
peculiar noises and, in many cases, will completely 
obliterate the desired signal. 

A major source of intermod and desense in the 2- 
meter band is from the 150-170 MHz band, which is 
used extensively by commercial and governmental 
services. This problem is especially acute in the 
business areas of large cities, where certain sections 
have been dubbed "intermod alley." 

Image frequency is sometimes a problem where 
the Radio Amateur is operating mobile in the vicinity 
of an airport. It's apparent that, with a 10.7-MHz i-f 
and a local oscillator that can be varied between 
133.3 and 137.3 MHz, air traffic on frequencies 
between 122.6 and 126.6 MHz could get into the 
receiver front end and cause interference in the 2- 
meter band. 

Often, interference may result when the mobile 
radio is in the strong-signal area of high-powered TV 
and fm broadcast stations whose frequencies are far 
removed from the 2-meter band. This interference 
occurs when the sum or difference frequencies of the 
two broadcast stations fall on or near the received fre¬ 
quency in the 2-meter band. Example: The mobile 
antenna receives both the video signal of TV channel 
2 (55.25 MHz) and the audio signal of an fm station 
(91.3 MHz). Both signals mix in the receiver front end 
and produce an interfering signal on 146.55 MHz in 
the form of a broad, garbled audio mixed with video 
hash. 

The examples mentioned above represent only a 
few of the many interference-causing combinations 
that might exist. All have one thing in common: 


*U.S. Patent 4,128,840, December 5, 1978. For those wishing copies of the 
patent, I will supply eight-page copies for $1.00 postpaid in the U.S.A. 


By William Tucker, W4FXE, 1965 South 
Ocean Drive, Apt. 15G, Hallandale, Florida 33009 
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fig- 1. Concentration of magnetic field, H, and electric 

field, E, in a resonant cavity with a re-entrant section, 

R. 


they're caused by unwanted out-of-band signals 
received by an antenna and fed to a vulnerable 
receiver front end. 

countermeasures 

The majority of transmitting and receiving antennas 
used in UHF-VHF mobile service are broadband. 
Although resonant at one frequency or band of fre¬ 
quencies, the antenna will receive signals far removed 
in frequency and feed them through the coax line to 
the receiver. The method of keeping such signals out 
of the receiver front end is to use highly selective 
bandpass filters. Not much can be done to keep 
unwanted in-band signals out, as the bandpass filter 
and the receiver front end are usually designed to 
accommodate the entire desired band. 

At VHF or UHF, to obtain the high Q necessary for 
effective bandpass filtering, conventional lumped- 
constant components, such as coils and capacitors, 
will not suffice. The designer must resort to cavity 
resonant circuits (discussed later). 

Manufacturers of Amateur Radio equipment have 
recognized the severity of the interference problem 
and have incorporated into their transceivers a hybrid 
cavity bandpass filter known as the helical resonator. 
This filter has helped the situation. However, in many 
cases, manufacturing engineering compromises leave 
something to be desired. 

Helical resonators have gained wide acceptance 
because of their small size and the fact that they can 
be mounted directly onto the PC board close to the 
receiver front end. While this bandpass filter is effec¬ 


tive in attenuating out-of-band signals that arrive 
through the antenna, very strong signals may still 
find their way into a vulnerable front end because of 
the closeness of the resonators to sensitive circuitry. 

resonant re-entrant cavity 

A resonant cavity is an enclosure, or partial 
enclosure, of any size or shape with conducting walls 
or surfaces that can support oscillating electromag¬ 
netic fields within it. It will have certain resonant fre¬ 
quencies when excited by radio-frequency currents. 
The basic paper on cavity resonators was written by 
Hansen in 1938. 1 When such an enclosure includes a 
re-entrant section, the electrical and magnetic fields 
tend to concentrate in different parts of the cavity, 
thereby relating to a circuit with lumped constants. 
The magnetic field is concentrated around the re¬ 
entrant section base, and the electric field is at a max¬ 
imum at the open end, fig. 1. 



fig. 2. Quarter-wavelength coaxial cable (A) and re¬ 
entrant cavity I B), both short-circuited at one end. is 
equivalent to a parallel resonant circuit 1C). 


Quarter-wavelength cavity. A quarter wavelength 
of coaxial cable or concentric transmission line short- 
circuited at one end has properties similar to those of 
a parallel-resonant circuit. The resonant re-entrant 
cavity can be considered a wide-diameter section of 
concentric transmission line short circuited at one 
end with air as the dielectric, fig. 2. This type of cavi¬ 
ty has been used as a very high Q coaxial tank circuit 
in VHF-UHF transmitters and has been widely used as 
a bandpass filter. 

At the short-circuited end of a re-entrant cavity, rf 
current is maximum, requiring very high conductivity 
surfaces and a very low rf resistance connection 
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between inner and outer conductors. Because of the 
prevalence of skin-effect at VHF and UHF, a surface 
plating of copper or silver is often used to ensure 
high conductivity, resulting in high (^throughout the 
cavity interior surfaces. In all discussions relating to 
re-entrant cavities, references to the outer conductor 
or housing indicates the interior surface only; refer¬ 
ences to the inner conductor indicates outer surface 
only. The housing exterior and the inner-conductor 
interior (if tubing is used) are cold insofar as rf is con¬ 
cerned and are at ground potential. 

A very high impedance exists at the open end of 
the re-entrant cavity and is an area of high rf voltage. 
Where insulation is required in this area, great care 
must be used in the choice of low-loss material to 
prevent degradation of the very high Q. 

It's desirable, from an optimum-Q standpoint, to 
make the center conductor of a resonant re-entrant 
cavity a full quarter wavelength. The frequency may 
then be adjusted by varying the conductor length 
within the cavity housing. In cases where the center 
conductor and its housing must be made shorter 
than a quarter wavelength, both will present an 
inductive reactance and will require the addition of 
capacitive reactance to achieve resonance. 

In practice, this is readily accomplished by adding 
a capacitor across the open end of the cavity. Of 
course, using a variable capacitor makes it conven¬ 
ient to adjust this shortened length to the desired fre¬ 
quency, fig. 3. Actually, the physical length of a 
quarter wavelength center conductor is less than its 
electrical length because of the shunting effect of the 
stray capacitance that exists due to the proximity of 
the housing to the open end of the center conductor. 
It is axiomatic that, as frequency is increased, the 
optimum length of the cavity can be decreased. 

While the cavity length and its inner conductor 
determine frequency, the outer-conductor diameter 


and its ratio to the inner conductor are important in 
determining optimum Q. According to Terman, 2 a 
ratio of 3.6 is considered optimum and, while main¬ 
taining that ratio, a further increase in Q is directly 
proportional to an increase in outer-conductor diam¬ 
eter within practical limits. 

Half-wavelength cavity. The resonant re-entrant 
cavity may also be designed as a half-wavelength 
device, which also can be shortened by capacitive 
loading, fig. 4. In this design, which becomes practi¬ 
cal as frequency is increased into the UFIF range, the 
principles and practices are similar to those regarding 



fig. 4. Half-wavelength resonant re-entrant cavity. 
Magnetic field, H, is at both short-circuited ends; elec¬ 
tric field, E, is at center. Device is tuned to resonance 
by capacitor C. 



© © 


fig. 3. Quarter-wavelength resonant re-entrant cavity 
(A) shortened at (fi) using capacitive loading to 
resonate to same frequency. 



fig. 5. Helical resonator: a hybrid resonant re-entrant 
cavity. 
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the quarter-wavelength cavity. In the half-wave- 
length version, the two short-circuited ends are high 
current areas, while the center is the point of high 
voltage, where a variable capacitor is used to tune 
the cavity to resonance. Note that a 3/4-wavelength 
cavity has characteristics similar to those of the more 
widely used 1 /4-wavelength cavity. 

Helical resonator. The helical resonator (fig. 5) is a 
hybrid re-entrant cavity in which the center conduc¬ 
tor has been shortened into the form of a helix placed 
inside a small cavity housing. While the Q of this 
hybrid is less than that of the conventional larger-size 
cavity, two or more can be cascaded in a small space 
to provide increased skirt selectivity with a broader 
bandpass characteristic. The design of helical reso¬ 
nators has been fully covered in another article. 3 For 
those who wish to investigate further, an original 
paperwas presented by Macalpineand Schildknecht, 4 
followed by several other important papers. 5 ' 6 The 
RSGB VHF-UHF Manual also covers the subject quite 
well. 


Re-entrant cavities and their many hybrids have 
been designed in many different shapes and sizes. 
They are referred to as coaxial filters, cavity band¬ 
pass filters, trough-lines, striplines, microstriplines, 
comblines, interdigitals, and helicals. They have one 
thing in common: all are in the re-entrant cavity 
family. 

coupling 

The manner and magnitude in which rf energy is 
coupled into and out of a resonant re-entrant cavity 
plays an important role in determining the selectivity, 
insertion loss, and impedance; all are interrelated. 

Coupling may be accomplished by three basic 
methods; electromagnetic coupling using pickup 
loops, electrostatic coupling using capacity probes, 
and by direct connection to the inner conductor. A 
combination of these may be used, depending on the 
specific application. 

When dealing with low impedances such as en¬ 
countered with coaxial-cable transmission lines, 



fig. 6. Coupling design for resonant re-entrant cavities. 


may 1981 G3 15 












pickup loops are usually used. In some cases, direct 
connection to low-impedance positions on the inner 
conductor is used, especially where cavities are con¬ 
nected in cascade. Capacitive probes provide a con¬ 
venient method of feeding energy to or from high- 
impedance circuits. Some coupling configurations 
are shown in fig. 6. 

Insertion loss. The insertion loss in a resonant re¬ 


entrant cavity depends on several factors, which in¬ 
clude the cavity size, type of materials used in the 
construction, and the type and degree of coupling. 
Close coupling will decrease the insertion loss but 
will adversely affect selectivity; conversely, loose 
coupling will have the opposite effect. 

Pickup loops are usually placed in the area of the 
high electromagnetic field, which exists at the short- 







circuited end of a resonant re-entrant cavity. Coup¬ 
ling is increased as the loop is positioned closer to the 
center conductor, as the enclosed area of the loop is 
increased, and as the plane of the loop is oriented to 
enclose a maximum of magnetic flux. The opposite 
of this action will reduce coupling. Capacitive probes 
are used to couple into and out of the electrostatic 
field, which exists at the open, high-impedance, end 
of the cavity. Coupling is increased as the probe is 
positioned closer to the center conductor. 

Impedance matching. Impedance matching with 
loops isn't critical and is usually determined experi¬ 
mentally to obtain empirical guidelines inasmuch as 
the size, shape, and positioning will affect results. 
More precise design calculations are possible when 
direct connection is made to the center conductor 
when that method is called for. In most cases, an 
engineering compromise must be made in a particu¬ 
lar application to obtain the desired selectivity, inser¬ 
tion loss, and impedance match. 

Cascade coupling. Where more than one cavity is 
to be used in cascade, several coupling methods may 
be used, as shown in fig. 7. The degree of coupling 
is determined by the size of the window in aperture 
coupling, the interconnecting loops in loop coupling, 
and the proximity of the capacitive probes in capaci¬ 
tive coupling. In all cases, critical coupling will pro¬ 
vide a greater usable bandwidth with steeper skirt 
selectivity, as shown in fig. 8. 

The discussion above only scratches the surface 
with regard to resonant re-entrant cavity principles 
and practices. More detailed technical and construc¬ 
tion information will be found in the literature listed in 
the bibliography. 

a worthwhile project 
— basic cavity 

For readers who wish to acquire a working 
acquaintance with re-entrant cavities, I strongly sug¬ 
gest the building of a simple, basic cavity. All that's 
required is a coffee can and a few parts usually found 
in the average junk box. Parts required are a 1- or 2- 
pound coffee can, a 50-pF variable air dielectric 
capacitor with a knob shaft, two coaxial-cable sock¬ 
ets, a center conductor made of copper or brass tub¬ 
ing anywhere from 1/4 to 1 inch (6.5-24.4 mm) OD, 
and a short length of No. 12 (2.1-mml copper wire 
for the pickup loops. 

Construction. Using fig. 9 as a guide, make an 
opening in the center of the bottom of the can to pro¬ 
vide a tight fit to the center conductor and solder 
securely in place. An alternative method is to solder 
the center conductor to a coax connector hood such 
as the UG-177/U or UG-106/U, then attach the 


assembly to the bottom plate with four machine 
screws and/or solder, fig. 10. Mount the variable 
capacitor close to the top of the can. Solder the 
stator to the center conductor using as short a lead 
as possible. 

Make certain that the rotor wiper is clean. Ground 
it directly to the inside of the can. Mount the two 
sockets diametrically opposite each other about 3 
inches (76 mm) above the base. Solder pickup loops 
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fig. 10. Alternative method of attaching center conduc¬ 
tor to coffee can using UG-177/U or UG-106/U coax 
hood. 


By experimenting with this simple re-entrant cavity, 
you should become familiar with its capabilities and 
also find it to be a useful piece of equipment in your 
2-meter work. 

five-eighth wavelength 
mobile whip antenna 

For mobile operation in the 2-meter band, the 5/8- 
wavelength whip antenna has gained considerable 
popularity because of its widely publicized 3-dB gain 
over a 1/4-wave ground plane antenna. Gain figures 
for vertical antennas can be very confusing and not 
too meaningful unless referred to a particular vertical 
angle of radiation. For example, when compared 
with a 5/8-wavelength vertical, the 1/4-wavelength 
vertical may provide more gain at high angles and 
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CONDUCTOR 




fig. 11. Other loop designs for coffee-can cavity. 



as shown. Other loop configurations that can be 
used are shown in fig. 11. 

Checkout. Insert the re-entrant cavity into the trans¬ 
mission line as shown in fig. 12. Select a weak signal 
in the 2-meter band and tune the variable capacitor 
for maximum response; don't be surprised at the 
very sharp tuning. On low-power transmit, readjust 
the capacitor slightly for the lowest SWR reading. 
Without disturbing the cavity tuning, change the 
transmit frequency about 1 MHz up, then down, and 
observe the change in SWR . This will give you a good 
idea of the selectivity of this re-entrant cavity. If you 
use a dummy-load and wattmeter instead of an 
antenna to make this test, you can correlate the SWR 
change with power-output change. 

Try bending the pickup loops with long-nose pliers 
so that they extend closer to the center conductor. 
Your measurements should show a bandwidth 
increase, as evidenced by less change in SWR and 
power output as you repeat the first test. Then try 
bending the loops toward the housing; you should 
then notice a narrowing of the bandwidth, fig. 13. 



fig. 12. Test setup for coffee-can cavity. 



fig. 13. One method of increasing or decreasing coupl¬ 
ing. Less coupling is at (A); more coupling is at (B). 
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less gain at very low angles. A direct comparison 
without reference to the vertical angle is like compar¬ 
ing apples to oranges. 

In 2-meter mobile operation, where in most areas a 
low vertical radiation angle is highly beneficial, the 
5/8-wavelength vertical outperforms the 1/4-wave- 
length vertical by about 3 dB. The chart in fig. 14 
shows a theoretical comparison between verticals of 
various lengths. An excellent discussion on this sub¬ 
ject is presented by Lee 7 and Schultz. 8 

The 5/8-wavelength vertical antenna exhibits a 
radiation resistance of well under 100 ohms, which 
makes for convenient matching to a low-impedance 
transmission line, fig. 15. Because 5/8-wavelength is 
a nonresonant length, it appears highly capacitive in 
reactance (fig. 16) and requires the addition of suffi¬ 
cient inductive reactance to achieve resonance. As 
shown clearly in both figs. 15 and 16, the ratio of 
length to diameter, A/D, has a decided effect on the 
radiation resistance and reactance of a 5/8-wave¬ 
length vertical antenna. 

Inductive reactance may be obtained for a 5/8- 
wavelength vertical antenna simply by using a small 
resonator coil at the antenna base. A section of coax¬ 
ial cable, shorted at one end and less than a quarter- 
wavelength long, is equivalent to an inductive reac¬ 
tance and also can be used. Various combinations of 
coils, with or without capacitors, may be used to 
resonate a 5/8-wavelength whip antenna, as shown 
in fig. 17. 

When measuring the length of a 5/8-wavelength 
vertical antenna, the physical length of the resonator 
assembly should be included unless it's shielded and 
at ground potential so that it doesn't radiate. (Note 
that there is a small insertion loss in the use of any 
type of resonator.) 



resonant re-entrant 
cavity whip antenna* 

The resonant re-entrant cavity whip antenna 
evolved as the result of an attempt to provide a 
means of eliminating the chronic interference prob¬ 
lem that plagues 2-meter operation throughout the 
"intermod alleys" of our country. 




*U.S. Patent 4,128,840. 
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A re-entrant cavity is used to replace the usual 
base resonator used in the 5/8-wavelength whip 
antenna to provide much-needed bandpass filtering 
right at the antenna itself where it is most effective. 
In this manner, unwanted out-of-band signals will be 
attenuated before they enter the transmission line 
and ultimately reach a vulnerable receiver front-end. 

At this point, you might question the need for this 
type of antenna for use with your latest-model trans¬ 
ceiver with built-in helical resonators. The answer is 
self-evident in the fact that the proximity of these 
resonators to the receiver front end on the PC board 
still allows very strong unwanted signals to leak 
through and excite highly sensitive circuitry. Also, in 
many cases, due to space limitation and cost consid¬ 
erations, engineering compromises result in barely 
adequate helical resonator assemblies. Therefore, 
the use of this type of antenna will provide the addi¬ 
tional bandpass filtering needed to enhance the abil¬ 
ity of the receiver to reject unwanted signals, 
receiver to reject unwanted signals. 

Of course, in transceivers that don't have built-in 
helical resonators, the use of this type of antenna will 
be dramatically effective. In either case, because this 
antenna will be used in transmit as well as receive 
mode, bandpass filtering will attenuate spurious 
emissions, re-radiated intermod, and white noise. 

As in all resonators, the re-entrant cavity used in 









































this antenna has a small insertion loss at resonance, 
which is about the same as the loss in the usual 
resonator that it replaces. However, there are band¬ 
width limitations under certain conditions which will 
be discussed later. 

Coffee-can cavity. For those who wish to do a little 
experimental work to get the feel of this type of 
antenna, it's a simple matter to attach a 5/8-wave- 
length whip (about 48 inches or 122 cm) to a coffee- 
can type of re-entrant cavity as shown in fig. 18. 

Construction and adjustment. Two strips of 
aluminum foil 45 inches (114 cm) long and about 4-5 
inches (10-13 cm) wide placed under the can and 
grounded to it on any flat surface will provide an ade¬ 
quate ground plane. With an SWR meter in the feed¬ 
line, tune the cavity for the lowest reading, which 


















fig. 23. Other workable 2-meter 5/8-wavelength resonant re-entrant cavity whip antennas using cascaded cavity 
resonators. 
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may be too high. Adjust the antenna feed pickup 
loop until the SWR is very low at resonance; the whip 
has now been resonated. The input loop may now be 
repositioned and reshaped for the desired degree of 
selectivity versus insertion loss. Keep in mind that all 
adjustments are interdependent. 

Fig. 19 shows two views and a schematic diagram 
of a resonant re-entrant cavity whip antenna in a 
more sophisticated configuration that has an external 
appearance similar to that of the usual 5/8-wave¬ 
length whip antenna. The cavity section is about 7 
inches (18 cm) long and 1 1/2 inches (3.8 cm) in 
diameter. 

To provide this concentric configuration, the input 
pickup loop. A, is fed through an opening in the 
center conductor, B. The insulation, C, and the lead 
wire passing through it actually extend the coaxial 
cable feedline to the loop opening. The antenna pick¬ 
up loop, D, enters an opening very close to the top of 


the center conductor and feeds through the Teflon 
insulator, E, to the set screw adapter, F. The cavity is 
tuned to resonance by the variable air-dielectric 
capacitor, G, with a screwdriver adjustment at H. 

The entire interior assembly is self-supporting and 
is held together by center conductor B, insulator E, 
top plate J, bottom plate K, and the variable capaci¬ 
tor, G. This allows the outer conductor to be removed 
for internal adjustments. 

This antenna may be installed and grounded to the 
vehicle, N, using the coaxial connector, P, and its 
nut and lockwasher. The rubber gasket, R, provides 
a weatherproof seal to the vehicle body. 

This model is just one example of how a 5/8-wave¬ 
length resonant re-entrant cavity antenna can be 
built. A sampling of other workable configurations in 
semi-schematic form for the 2-meter band is shown 
in fig. 20. Additional configurations, which are prac¬ 
tical only for the higher-frequency bands, are shown 



fig. 24. Designs for use on 220 MHz and higher bands. One-half wavelength resonant re-entrant cascaded cavities are 
shown in (A). One-quarter wavelength cascaded cavities are shown in IB). 
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in fig. 21. 

Unfortunately, to obtain fairly high rejection of 
out-of-band signals 3-6 MHz away in frequency, 
such as encountered with interference from the 
150-170 MHz commercial band, the usable band¬ 
width of a single-section cavity antenna is limited to 
less than 1 MHz. By using very tight coupling, the 
bandwidth can be increased considerably but at the 
expense of selectivity. Where the interference is from 
fm and TV broadcast stations, tight coupling will still 
provide sufficient selectivity. The solution to this 
problem is to use two re-entrant cavities fed in 
cascade which will, when critically coupled, provide 
a wider bandwidth with steeper selectivity skirts, as 
previously discussed. 

another model — 
the helical resonator 

Fig. 22 shows two views and a schematic diagram 
of a resonant re-entrant cavity whip antenna using 
two helical resonators aperture-coupled to each 
other. The input coaxial cable is fed to a low-impe¬ 
dance tap, A, on the input coil, B. This coil is tuned 
to resonance by a variable piston-type capacitor 
formed by C and piston D and is tuned by screw¬ 
driver adjustment, E. The tap on the antenna coil is 
fed through the Teflon insulator, F, and is attached 
to the set-screw whip adapter, G. The aperture in the 
center-shield partition provides the magnetic coup¬ 
ling between the resonators. 

The entire assembly is self-supporting so that the 
outer conductor, H, can be removed for adjustment. 
This antenna may be installed and grounded to the 
vehicle in the same manner as the antenna previously 
described. 

With the helical resonator, the aperture size is 
increased experimentally until critical coupling is 
noted by increased bandwidth and steeper selectivity 
skirts. The taps on the coil are determined to match 
the coaxial-cable impedance to that of the antenna. 
Tuning adjustment of the antenna coil will automati¬ 
cally resonate the 5/8-wavelength whip section. As 
in the other model, the resonator is tuned for mini¬ 
mum SWR. 

This cascaded model is just one example of a dual¬ 
cavity whip antenna. Fig. 23 shows other workable 
configurations for the 2-meter band, and fig. 24 
shows additional models for the higher-frequency 
bands. 

microstripline antenna 

A 5/8-wavelength whip antenna can also be built 
using another hybrid variety of the re-entrant cavity 
known as the microstripline, which consists of a two- 
sided PC board etched on one side only. 


One side is the groundplane, and the other side is 
etched into strips, as shown in fig. 25. In this dual¬ 
section design, coupling is usually accomplished 
between sections at the high-impedance end with a 
small variable trimmer capacitor. The Q of this type 
of resonator is less than that of a helical resonator 
and has more restrictive power-handling capabilities. 
However, it should provide some interesting possibil¬ 
ities for the experimenter. The late Jim Fisk wrote a 
comprehensive article on microstripline design in 
1978. 9 Also several articles by Shuch 10 - 11 < 12 in 
recent years cover the subject quite well. 

conclusion 

The resonant re-entrant cavity whip antenna, with¬ 
in its limitations, would provide Amateur Radio 
experimenters with a lot of new territory. I welcome 
comments from those who delve into it. 
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The fire in the shack of the university 
radio station burned low and conver¬ 
sation lagged. Every now and then 
someone yawned lustily. The hands 
of the old clock pointed to five 
minutes after two, yet half a dozen 
seniors lingered, for the fire was mag¬ 
netic, the walk back to the dormitory 
and fraternity houses long; and the 


night was cold. Lazy, feathery flakes, 
beginning to drift down at midnight, 
had changed to a fine, peppery mist 
swirling in from the north, and the 
wind moaned down the chimney in 
icy cadences. 

Jug Southgate stood up and 
stretched. 

“See you mugs in church,’’ he 
grunted, looking around for his over¬ 
coat. 

“Wait a minute. I will let you walk 
with me. Hey! get your big feet off 
me!” 

“Freshman, where are the ear- 
muffs?” 


“Right here, sir.” 

“Put them on at once. Anybody 
would think you had no modesty at 
all.” 

“Get up! Get up!” 

“Coming, Ivy?” 

“Let’s go.” 

Exiled in a shadowy corner, a 
group of freshmen had been listening 
in respectful silence. Now they rose, 
after a discreet interval, and remov¬ 
ing their sky blue caps from their hip 
pockets placed them carefully on the 
backs of their heads. Beside them 
stood a little fellow who was busily 
engaged in wrapping a rather frayed 


he looked very small and out of place 
beside them. The shadows from the 
fire treated mercifully the worn places 
on the elbows of the coat which was 
so obviously designed for a larger 
occupant; they shielded understand¬ 
ing^ the worn, cracked shoes with 
the scuffed toes. 

His name was Jim. Nobody knew 
much about him except that he lived 
up in town some where, and that 
every Saturday night he appeared at 
the shack, slipping quietly into a seat 
amid the shadows in the corner, and 
listened with rapt attention to every 
word that anyone uttered. He always 


•Reprinted from QST April, 1935. Copyright 1935 
by the American Radio Relay League, Inc. Used by 
permission. 


scarf around his small neck. Judging 
from his stature he could not have 
been much older than fourteen, and 


stayed until the group of fellows 
broke up. Jim replied feebly and shy¬ 
ly to those who would talk to him, 
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apparently embarrassed at the atten¬ 
tion. His face and hands were very 
thin and his eyes were very bright. He 
was a small outsider looking in on a 
gathering with which he could join 
only in spirit. College would never be 
for Jim. 

The wind whined savagely. A 
flurry of snow beat a faint tattoo on 
the window. 

“Ouch!” muttered Ivy. “Listen to 
that!” 

Jug cast his gaze around as he 
pulled on his gloves. The staccato 
clatter of the keying relay in the ad¬ 
joining room reminded him to cau¬ 
tion Parkes about playing the end of 
the band too closely since the multi¬ 
vibrator was down for revamping. 
Turning back, his glance rested for an 
instant on Jim stretching his hands 
out to give them a last warming. 
Something about the little fellow’s 
appearance arrested Jug’s attention. 
Maybe it was the tattered edge of that 
scarf about Jim’s ears. 

“What do you say over there, 
sport?” 

Jim didn’t notice. 

“You over there by the fire! Got a 
way to get in?” 

Jim looked up, and saw Jug look¬ 
ing at him. He straightened up quick¬ 
ly and thrust his hands into his coat 
pockets. 

“Sir?” 

“Got a ride into town with some¬ 
body?” 

“No.” 

“What are you going to do — 
walk?” 

“Yes,” answered Jim. 

“Pretty long way, isn’t it?” 

A pause. 

“Not so much.” 

Jug embarrassed Jim a great deal, 
because Jug was the chief operator 
and wore sterling crossed bars of 
chain lightning on the shoulder of the 
navy blue jersey. There was no great¬ 
er this side of Heaven, save perhaps 
the three comprising the transmitting 
staff. 

Jug shoved his pipe in his mouth 
and turned the bowl down. He 
squinted up at the clock. 


“Hold on, frosh!” 

He pulled off his gloves and 
searched in his hip pocket, producing 
nothing but a handkerchief and a 
crumpled pack of cigarettes. 

“Can’t find ’em. Listen! You 
know where the Sigma House is? OK 
— you go over there and look around 
in the back. My iron ought to be 
there, but if it isn’t, get any of them 
that will start. You know mine?” 

“Yes, sir.” 

“Look around in the front seat and 
find you a hairpin or something and 
short around the switch under the 
dash. You know?” 

“Yes, sir.” 

“And hurry up, frosh!” 

Rather bewildered, Jim listened. 

“I can get there all right,” he said 
finally. 

Jug grunted and sat down. 

“Where do you live in town?” 

“Er — down by the depot. The 
third house from the corner.” 

“Guess you know all the trains.” 

“I guess so. The freights make an 
awful lot of QRM when I’m trying to 
listen.” 

Jug stuffed his pipe slowly and ex¬ 
tracted an ember from the hearth. 

“You one of these amateurs, too?” 

“Yes, that is — I mean, I have a 
station, but it’s not much good, I 
guess.” 


A flicker of surprise crossed Jug’s 
persistently sunburned countenance. 

“Didn’t know there was another 
station within fifty miles of here,” he 
admitted. “What do you use? Never 
heard you.” 

“A 201-A,” answered Jim. 

The rectifiers down below howled 
faintly. 

“Any DX?” asked Jug, quizzical¬ 
ly, glancing at the little chap out of 
the corner of his eye. 

“No, I — you see, I never worked 
anybody.” 

“What’s the trouble?” 

Jim stopped the nervous move¬ 
ments of his small hands and wiggled 
his thumb, just to see if it would wig¬ 
gle. 

“I don’t know.” 

“Just don’t come back, eh?” 

“No.” 

“Call many of them?” 

“Yes, I — well, I call a lot of fives 
and nines and fours.” 

“Sure you’re in the band?” 

“Yes.” 

“How do you know?” 

“I cover up my receiver with a 
cracker box and then I can hear the 
transmitter. After I take off my 
receiving aerial,” he added. 

Jug looked at Jim for an instant, 
and then gazed again into the fire. 
There was a pause while Jim twisted 



his small, thin hands nervously. 

“I know it’s putting out,” said 
Jim, faintly, “because I get a burn.” 

“Burn, eh?” 

“Yes.” 

“Just don’t come back.” 

“No.” 

The pity of it. 

“Much of a burn?” 

“Well, I can feel it on the back of 
my finger.” Jim held up the radio fre¬ 
quency detector. 

“How long have you been trying to 
raise them?” 

“Since about May — I mean, 
April.” 

“Nine months.” 

“Yes,” answered Jim, after a 
pause. 

Jug exhaled a cloud of smoke 
through his nose and regarded the 
fire. Some game, this! Nine months 
and never a break. 

There was a dull rattle of con¬ 
tactors down below, followed by a 
volley of clicks in the adjoining room. 

“What made that?” 

“Sounds like he switched in the ‘7’ 
— the forty-meter rig. ” 

“You mean he’s using another set, 
now?” 

“Just the amplifier. Switched over 
the exciter from the 80-meter to the 
40-meter amplifier. ” 

“Oh!” 

“Sit down! Sit down! Make 
yourself comfortable. Guess it’ll be 
about fifteen minutes, yet.” 

Jim slid cautiously into the nearest 
chair. Suddenly he turned and regard¬ 
ed Jug inquiringly. 

“Would you mind — I mean, 
would it be all right if I looked in 
there?” he asked, pointing to the 
transmitter room. 

“Sure! Go ahead. Help yourself. 
Wouldn’t get too close, though, to 
the one nearest this side.” 

Jim opened the door cautiously 
and craned his small neck. He stood 
transfixed for long minutes. 

“Gee!” he whispered. 

“Look all right?” Jug asked, pull¬ 
ing his pipe apart and blowing 
through it with two short snorts. 

“Gee!” said Jim again. 


Five minutes passed with only the 
wind, the old clock, and the keying 
relay breaking the silence. 

Jug looked at the swirl of smoke 
ascending the broad black throat of 
the chimney, and his thoughts trav¬ 
elled back to a day — so long ago, it 
seemed — when that UV-202, its 
plate glowing brightly, brought the 
antenna ammeter to life. As he re¬ 
called, the pointer moved over about 
a thirty-second of an inch, but at the 
time, it looked like a foot! 

And then that red-letter day. He 
had just called CQ. It was just one of 
many scores of CQ’s. There was 
nothing to distinguish it from all the 
others except that on this occasion 
9EKY in St. Louis came back. The 
wild shout that brought the gardener, 
the chauffeur, and both maids 
breathless to the sanctum over the 
garage was not, as they feared, Mr. 
Edward Southgate III getting a mor¬ 
tal shock from his peculiar conglom¬ 
eration of wires and sparkling Mason 
fruit jars, but merely the result of 
Mrs. Southgate’s youngest son mak¬ 
ing contact number one with his trus¬ 
ty bottle! 

Jug looked at Jim standing in the 
door. The frayed scarf. The worn old 
overcoat hanging awkwardly from his 
small body. 

“Know the code pretty well?” Jug 
asked, rising slowly, and returning 
the tobacco pouch to his pocket. 

“Sir?” 

“Can you copy pretty well?” 

“Yes — well, I guess I can copy ten 
words a minute, I guess.” 

“Want to go upstairs?” 

“Upstairs?” 

“Want to see the operating 
room?” 

“Oh! Yes!” 

Jug led the way with Jim following 
at his heels. A series of coughs 
escaped Jim at the top of the flight, 
and alarm possessed him that he 
would disturb the operator. He tip¬ 
toed in behind Jug, his small face 
radiant with excited expectation. 

“What say, Jug?” 

“’Lo, Bohunk. How goes it?” 

“Fair.” 


“Where you working now?” 

“Using 7005. Don’t worry, it’s in¬ 
side.” 

“Did you check it with the oven?” 

“Yes, it’s right on the line.” 

Jim was all eyes. He looked at the 
Single-Signal receiver, at the type¬ 
writer, at the 100-kc. secondary fre¬ 
quency standard, at the steel front 
control panel alongside the operating 
desk. The shiny brass handwheel on 
it. The meters. All the relays in the 
back. The lacing on the cable runs. 
Resistors standing upright in groups. 
Jim’s excited inspection saw it all! 

“Anything coming through?” 

“Few. Good many VK’s and ZL’s. 
Heard J2GX a minute ago. May be 
pretty fair later on.” 

Jug rested his elbows on the 
operating table and said something to 
Collier Parkes. Jim didn’t hear. Jim 
was busy. He was looking intently at 
a Kleinschmidt perforator partially 
disassembled, wondering what man¬ 
ner of thing it was. 

Parkes grinned. 

“Sure! Sure!” 

Jug’s voice dropped lower. 

“No,” said Collier, “I got one 
with K6BAZ in fifteen minutes. Plen¬ 
ty of time for that, though. You go 
ahead while I go out here and look up 
another pad of message blanks — or 
something,” he added. 

He disappeared, clattering down 
the stairs. 

“Want to listen in?” Jug asked, 
motioning to the receiver. 

Jim came over to the operating 
desk and looked at Jug, then looked 
at the receiver. A great fear came over 
him. It was too beautiful to get close 
to; the baffling controls marked 
“R.F. Gain,” “Selectivity,” “A V 
C” “Voice — C.W.,” and “Crystal 
Filter” were formidable. It was only 
to be looked upon from a distance. 

Jug pulled the swivel chair up with 
his foot. 

“Sit down. Sit down.” 

Jim let himself down slowly and 
looked around at the control panel. 
His elbow touched the shiny hand- 
wheel, and he hastily pulled it back, 
and then let it slide down again. This 
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was real. It was not a dream. 

Jug tripped one of the switches up 
with his thumb and motioned to the 
knob in the center. 

“Turn that one.” 

Jim looked up at him inquiringly 
and touched the knob timidly. The 
shadow scale above it moved slightly. 
How easily it turned! Encouraged, he 
moved it a little more. A faint hiss 
which had begun to evidence itself in 
the dynamic speaker was at that 
instant ripped asunder by a kaleido¬ 
scope of crisp, bell-like signals which 
caused the moving coil of the speaker 
to wiggle perceptibly. Jim looked at it 
quickly. The sound seemed to hit him 
in the stomach, like when the bass 
drum passed in a parade. Just listen! 
A procession of grunts, drones and 
crystal ringing notes shrilled slowly 
by. 

“Slow! Slow! Back this way.” 

Jim turned the knob back. Gee! It 
turned so easily, just seemed to glide! 
Entranced, he watched the shadowy 
divisions and numbers slip across the 
sloping, ground glass window. Was 
this real? His elbow slid back against 
the handwheel inquiringly. Yes, it 
was real, all right. 

Slowly the dial moved back toward 
the 7000-kc. end. The terrific honk of 
W6’s tore through. A myriad of faint 
signals in between that a touch of 
Jug’s finger on the gain transformed 
into ear-splitting intensity. 

“Whoa!” 

A faint lisping note. Jug brought it 
up to a good level. It seemed to stand 
out on top of all the rest, miraculous¬ 
ly. The lisp increased in intensity. It 
signed. 

“Hear that?” 

Jim nodded. 

“Japanese.” 

Jim’s heart skipped a beat. 

“Go on.” 

The dial crept back up the scale. A 
terrific shot of 100-cycle r.a.c. A flut¬ 
tering rattle. 

“Alaskan.” 

A hollow ringing crystal note with 
a peculiar wavering undertone. 

“Get this one.” 

It was a long, slow CQ DX. 


Jim’s hands were trembling. 

“KA1HR. Get it?” 

Jim nodded. 

“Philippines.” 

Jim’s trembling increased. 

The signal faded in slowly, dying 
away into the background roar, 
returning. 

Jim’s heart was pounding so hard it 
shook him. 

“Calling DX.” 

Thousands of miles of black, 
tumbling ocean intervened. Outside, 
the two great towers, outlined irregu¬ 
larly in white, rose up and up into the 
swirling snow; downstairs the input 
reactors sang monotonously in the 
ghastly glow of the rectifiers. The fil¬ 
aments of the push-pull stage in the 7- 
mc. amplifier imparted a dull radi¬ 
ance to the polished edges of the neu¬ 
tralizing condenser discs. All were 
waiting, ready to hurl the dynamite. 

“AR,” grunted Jug, and with his 
thumb tripped a breaker closing 
switch at Jim’s side. “OK! Go after 
him! Use the straight key over there.” 

Little Jim was shaking noticeably. 
He reached hesitantly over the battery 
of Vibroplexes strewn before him and 
grasped the key knob. He felt para¬ 
lyzed. An hour seemed to pass. Sud¬ 
denly the knob gave. Awkwardly he 
sent “KA” and stopped. 


— er...” 

He began to call slowly and errati¬ 
cally. After a little he steadied a bit, 
but his heart was pounding so hard he 
couldn’t control his arm. He was 
trembling as with a chill. 

Downstairs, the pair of 204-A’s, no 
respecters of persons, fired skyward 
all the savage energy that 4400 volts 
could impart. At every closure of the 
relay, the burnished plates of the tank 
condenser paled fitfully in the semi¬ 
darkness. 

“Give him a long buzz.” 

Jim heard, but couldn’t obey. The 
strength was gone out of him. Sud¬ 
denly he found himself signing. He 
signed twice. K. 

“Boy, you sure must believe in this 
signal all right,” grunted Jug, trip¬ 
ping the breaker release. 

For an instant only the background 
roar. Then the wavering drone started 
up. 

Calling them. 

“Well, what do you say now?” 
muttered Jug, glancing quizzically at 
Jim. 

He didn’t answer for a moment. 
Two large drops deposited themselves 
suddenly upon the log. 

A faint sob came from the little 
fellow. 

“I worked somebody,” whispered 






butterfly beam 

This interesting little 15-meter antenna, which 
is called the butterfly beam, is small, light, and 
easily made from ordinary hardware store materials. 

It's also inexpensive. The butterfly beam weighs less 
than 10 pounds (4.5 kg), it's less than 12 feet (4 
meters) square, and cost me less than $20 to build. 

But despite its small size and low cost, this antenna 
has given me excellent results on both CW and SSB. 

The heart of my butterfly beam is the Lexan spider 
hub sold by Van Gorden Engineering, P.O. Box 
21305, So. Euclid, Ohio 44121. The hub is solidly put 
together and rugged, and the first time I saw one I 
thought: antenna. The central hole is perfect for the 
supporting mast. Tubing can be easily attached, and 
there's even a molded-in socket suitable for an 
SO-239 chassis connector. 

construction details 

Four 8-foot (2 14-meter) lengths of 1-inch (25.4 
mm) diameter aluminum tubing are needed, along 
with a 50-foot (15-meter) roll of soft aluminum 
ground wire and four 1-inch (25.4 mm) hose clamps. 

It was necessary for me first to calculate the appro¬ 
priate lengths for the wire elements, based on the 8- 
foot (214-meter) tubing I intended using to build the 
X frame. Not having a capacitor for tuning the direc¬ 
tor, I reasoned that a close-enough approximation to 
the desired lengths could be made on a cut-and-try 
basis, using the starting points calculated (see 
table 1). Figs. 1 and 2 show the schematic and 
general arrangement. 

I used some light nylon line to tie the ends of the 
wire together. It's a good insulating material, and 
also offers the springy support needed to put the ele¬ 
ments under slight tension. The socket connector 
bolts right into the spider hub, and an extra pair of 




fig. 1. Schematic representation of the "butterfly" 
beam (A) showing the 'M'-shaped director, tuned by a 
capacitor, and the 'W'-shaped driven element with 
feedpoints X-X. It looks a bit like a quad loop, but lies 
flat instead of standing vertical. B shows dimensions 
of typical 15-meter version, constructed for lower band 
edge (21.0 MHz). In this figure, capacitor has been elim¬ 
inated (see text). 


By James Gray, W1XU, 28 East Street, Peter¬ 
borough, New Hampshire 03458 
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fig. 2. General arrangement of the "butterfly" beam as constructed by the author (A). B shows the SO-239 chassis connec¬ 
tor with a wire from the center terminal to one leg of the driven element, and a wire from the shell to the other leg of the 
driven element. Make the connecting wires short, and use self-tapping screws and radio hardware. Solder connections, 
where possible. C shows bridge of wire between legs of the director. Variable capacitor could be substituted at this point 
(see text). Special molded hub available from Van Gorden Engineering (see text). 


hose clamps can be used to couple the hub to the 
mast. 

I used a short length of wire to bridge the inner 
ends of the director element. It's possible to use a 
tunable capacitor here, the rotor affixed to one leg of 
the director and stator to the other, because the Lex- 
an hub makes a good insulator. Variable capacitor 
values would be 250 pF (for 20 meters); 175 pF (for 
15 meters); and 125 pF (for 10 meters). 

The overall size of each side of the antenna is 
approximately 11 feet 6 inches (3 Vi meters) on 15 
meters, 17 feet (5 meters) on 20 meters, and 8 feet 6 
inches (2 Vi meters) on 10 meters. The feed point is 
connected to the SO-239 chassis connector by 
means of some lengths of copper wire, the center 
terminal to one leg of the driven element and the 
ground, or surrounding part of the connector, to the 
other. The coax is attached to the connector and 
then waterproofed with a liberal coating of bathtub 
caulk.* A quarter-wave matching section is shown in 
fig. 3. 

When mounting the butterfly beam on its mast, 
re member that the side wires, not the X-frame tub¬ 
ing, should be aligned with the direction of fire. The 
proper direction is a bisector of each X angle at the 


‘A better alternative is COAX-SEAL available from Universal Electronics, 
Inc., 1280 Aida Drive, Reynoldsburg, Ohio 43086. 


table 1. Dimensions for the Butterfly Beam (based on 
lower band edge). 


dimension 


10 meters 


band 
15 meters 


20 meters 


A 6'(1.8m) 8'12.4m) 12' (3.7m) 

B 4'3"(1.3m) 5'7"<T.7 m) 8'6"<2.6m) 

C 3'7"(1 ml 5' (1.5m) 7'3"(2.2m) 

D* 5' 10"(1.8m) 7'9"(2.4 m) 11'8"(3.6m) 

Materials: X-arms are 1-inch (25.4 mm) diameter aluminum tubing; 
wire is soft-drawn aluminum ground wire, approximately 1/8-inch 
(3 mm) diameter; insulators are plastic, nylon cord is suitable. Hub 
is Lexan (see text). 

‘Assuming coaxial cable velocity factor = 0,66 Formula 
-= 164/flMHz). 


SWR has been 1.5:1 or less across the 15-meter 
band, and I've received excellent reports from all 
sorts of DX, both CW and SSB. When compared 
with my 14AVQ on the same signals, the butterfly 
has resulted in a reported average improvement of 
two S-units, with some reports running as high as 3. 
Assuming 3.33 dB per S-unit, my butterfly beam 
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FAST SCAN ATV 


P.C. ELECTRONICS 

2522 PAXSON 
ARCADIA. CA 91006 


Maryann 

WB6YSS 


Tom 

W60RG 


WHY GET ON FAST SCAN ATV? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, etc. at a cost that is less than sloscan 

• Really improves public service communications for parades. 
RACES, CAP searches, weather watch, etc 

• DX is about the same as 2 meter simplex - 15 to 100 miles 

ALL IN ONE BOX 
TC I Transmitter/Converter .... 

| Plug in camera, am., mic, and TV 
• • I and you are on the air Contains 
\laf. (P ^ s 'I AC supply, T/R sw. 4 Modules 
\ v • -s-- 1 below.S 399 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

a, TXA5 ATV Exciter contains 

CJCCV video modulator and xtal on 434 

Or 439.25 mHz. All modules 
_ wired and tested $ 89 ppd 

B PA 5 10 Watt Linear matches 

exciter for good color and sound. 
This and all modules run on 

13.8 vdc.$ 79 ppd 

TVC-2 Downconverter tunes 

420 to 450 mHz. Outputs TV 
ch 2 or 3. Contains low noise 
MRF901 preamp.$ 55 ppd 

FMA5 Audio Subcarrier adds 
standard TV sound to the 
picture.S 29 ppd 

SEND SELF ADDRESSED STAMPED ENVELOPE 
FOR OUR LATEST CATALOG INCLUDING: 

Info on how to best get on ATV. modules for the builder, 
complete units, b&w and color cameras, antennas, monitors, 
etc. and more. 20 years experience in ATV. 

Credit card orders call (213) 447-4565. Check, Money 
Order or Credit Card by mail. 


PACKAGE SPECIAL all 
four modules S 239 ppd 


Reach Out! 

just like adding a 10-watt amp 
to your 2-meter hand-held... 


• True Vs wave gain antenna 

• Dramatically boosts reception as well 

as transmit range 

• Individually tuned matching network 

• Base spring/tuned coil protects radio as 

well as antenna from accidents 

• Extends to 47", telescopes to only 8" 

• BNC connector fits most current hand¬ 

held and portable radios 

• Better than 1.5:1 VSWR across the 

entire 144-148 MHz band 

• Only $24.95 from your dealer or 
postpaid from VoCom 

(Illinois residents please include 6% sales tax) 

Ask sbout our 25. 50 and 100 watt amplifiers hr band balds 

VoCom 

PRODUCTS CORPORATION 
65 E. Palatine Rd., Suite 111 
Prospect Heights, IL 60070 
(312) 459-3680 |N> 

Dealer Inquiries Invited 


1/4 A 

900 COt AT 
OUAEMS/OM 0 
I TABLE II 


no coax 

ANY LENGTH 
TO SMACK 


fig. 3. Typical means of constructing a quarter-wave 
matching section from coax. The feedpoint impedance 
of the beam (about 30 ohms) is transformed to the 
feedline impedance (72 ohms) by means of a quarter- 
wave transformer of 50-ohm coaxial cable. Accompan¬ 
ying table and notes show dimensions for various 
bands. Center connector consists of two male connec¬ 
tors joined by a female (barrel) connector, for conveni¬ 
ence. Joint should be taped and waterproofed after 
completion. 
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rsTisa^ the first name in Counters! 


9 DIGITS 600 MHz $129i IBBn 

SPECIFICATIONS: W 1 ixfc D 


i 1vi.pn4lno.rvn SiZttJ 

ft 

•««> IIW« 


The CT-90 it the most versatile, feature packed counter available for less 
than S300 00' Advanced design features include three selectable gate times, 
nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed AImx a |0mH/TCXOtime 
base is used which enables easy zero beat calibration checks against WWV 
Optionally; an internal mead battery pack.exlemal time base input and Micrtv 
power high stability crystal oven time base are available The CT-90. 
performance you can count on! 


Range 

Sensitivity* 


Display: 
Time base 


20 Hz to 600 MHz 
Less than 10 MV to 130 MHz 
Less than SO MV to 300 MHz 
0 1 Hz (10 MHz range) 

10 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0 4 ‘ LED 

Standard 10 000 mHz, 1.0 ppm 20-40 C. 
Optional Micro-power overvO I ppm 20-40'C 
8 IS VAC (* 250 ma 


7 DIGITS 525 MHz $99f IRED 


Range 

Sensitivity 


Duplay 
Time base. 
Power 


20 Hz to 525 MHz 
Less than 50 MV to 150 MHz 
Uss than 150 MV to 500 MHz 
1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 

100 0 Hz (500 MHz range) 

7 digitt 0.4" LED 
10 ppm TCXO 20 40’C 
12 VAC (a 250 ma 


The CT-70 breaks the price bamer on tab quality frequency counters 
Deluxe features such ax three frequency ranges each with pee- amplification, 
dual selectable gate tunev and gate activity indication make measurements a 
snap The wide frequency range enables you to accurately measure signals 
from audio thru UHF with I 0 ppm accuracy - that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 




PRICES. 


CT-70 wired 1 year warranty 

$99 95 

CT-70 Kit. 90 day parts war 


ranty 

84.95 

AC-1 AC adapter 

3.95 

BP 1 Nicad pack 4 AC 


adapter/charger 

12.95 


7 DIGITS 500 MHz $79*5 

WIRED 




MINI-100 wired 1 year 


warranty 

$79.95 

MINI 100 Kit, 90 day pan 


warranty 

59 95 

AC-Z Ac adapter for MINI 


100 

3.95 

BP-Z Nicad pack and AC 


adapter/charger 

12 95 


Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units but 
for basic RF signal measurements, it can't he beat! Accurate measurements 
can be made from I MHz all the way uplo500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the mead pack option and the MINI-100 makes an ideal addition 
to your tool box for “nvlhe^field frequency checks and repairs 


SPECIFICATIONS: 
Range I MHz 

Sensitivity Less the 
Resolution 100 Hz 


Duplay 
Time base 
Power 


I MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast pie) 

7 digits. 0.4" LED 
2.0 ppm 20 40*C 
5 VDC 200 ma 


8 DIGITS 600 MHz $159^ inFn 

WIRED 


:4r 


Range 

Sensitivity 


Display. 
Time base 
Power 



20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz PRICER 

Less than 25 mv to 150 MHz Wlt j, g digit precision. And one of its best features is the Receive Frequency CT-50 wired I year warranty SI 59.95 

Uss ih.n 150 m* to 600 MHz Ad whli;h n , ms rT50 , nlo , readau , (ol „„ y rKejver Th c CT-50 KU. 90 d«y putt 

1.0 Hz (60 MHz range) , , ,, ...... »«ZTiniy 119.95 

10.0 Hz (600 MH, ring') * d *P'" “ M,,l » Pnvmmi for .ny rrcc.er „d . ample connection to the ^ , re C e lvt , , d , pler kll , 4 ,5 

8 digits 0.4” LED receiver's VFO is »ll that is required far use Adding the receiver ednpler in no RA-1 wired and pro program- 

2.0 ppm 20-40 C »»y limits die operation of die CT 50. the ednpter can be conveniently mc d (tend copy of receiver 

110 VAC or 12 VDC switched on or oft The CT-50. a counter that can work double duty! schematic) 29.95 




DIGITAL MULTIMETER $99^ ired 


PRICES 


DM-700 wired 1 year warrants 

$99 95 

DM 700 KiL 90 day parts 


warranty 

79.95 

AC-1. AC adaptor 

3 95 

BP 3. Nicad pack • AC 


adapter charger 

19 95 

MP 1. Probe kit 

2.95 


The DM-700 offer* protr**uinal qualitv perhrfmance at 4 ht*bbvi*i price 
f eature* include. 26 difterrni range* and 5 function*, all arranged in j 
convenient, eaay to use format Measurement* ate displayed on a largr I 1 
digit. 1 ■ inch LED readout with automatic decimal placement, automatic 
polarity, tiverrange indication and overload proteefutn up to 1250 volt* on all 
range*, making it virtually goof-proof The DM-700 look* great, a hand*.urn- 
jet bliuk. rugged ABS case with convenient retractable tilt bail make* it an 
ideal addition to any chop 


SPECIFICATIONS. 

DO AC volts: IOOuV to I KV. 5 ranges 
DC/AC 

current 0.1 uA to 2.0 Amps, 5 ranges 
Resistance 0.1 ohms to 20 Megohms. 6 ranges 


current 

Resistance 

Input 

impedance 

Accuracy 

Power 


10 Megohms. DO AC volts 
10.1% basic DC volts 
4 C cells 


AUDIO SCALER 

Fo« high resolution audio measurements, multiplies 
UP in frequency 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0 01 Hz resolution! 

$29 95 Kit $39 95 Wired 


ACCESSORIES 

Telescopic whip antenna BNC plug 
High impedance probe, light loading 
Low pass probe. ft.r audio measurements 
Direct probe, general purpose usage 
Tilt bail for CT 70. 90. MINI 100 
Color burst calibration unit, calibrates counter 
against color TV signal 


COUNTER PREAMP 

$ 7 95 

D 95 for measuring extremely weak signal* from 10 to 1.000 
' * Small *ue. powered bv plug transformer-included. 

12 95 • Flat 25 db gain 

9 * • BNC Connectors 

• Great for sniffing RF with pick up loop 
14 95 $34 95 Kit $44 95 Wired 


IYfl3i2l, llSilll lii*. INC. 

2575 BAIRD RD., PENFIELD, NY 14526 


More Details? CHECK-OFF Page 118 


PHONE ORDERS 
CALL 716-586-3950 


Sot.tfa<*-o« guaranteed eaamme lot *0 day* >1 "o» pleated 
retu»« •« 0 *igi"ol form lo* refund Add 5S for ih.ppmg • 
miu'ance *o o nvaomum of f 1 0 0*e«teat odd I 5 - COO add 
S3 Order* under $* 0 odd I < 50 N V render*** add Z 6 . ta« 
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measuring coax cable loss 


with an SWR meter 

One solution to 
the high cost 
of exotic test equipment 
for measuring 
transmission-line losses 

Have you ever wondered how much loss a piece of 
coaxial cable has at a particular frequency? You 
could consult a chart or graph in a reference book. 
However, that would only tell you the approximate 
loss for coax from the manufacturer who supplied 
data to the editor of the book. Age and environment 
affect cable loss. Does the chart in the book include 
an age factor? The easiest way to determine loss in a 
piece of coax is by measuring it. You don't need 


expensive test equipment to do this. All you need is 
a) an SWR meter or a bidirectional wattmeter, b) a 
transmitter, and c) the desire to perform a few simple 
calculations. 

determining cable loss 

The loss in coaxial cable can be determined by 
connecting it to a source of rf (the transmitter) and 
measuring the SWR at the transmitter when the far 
end of the line is an open circuit. At first this method 
may sound too simple to work, but it does, and 
here's why. 

Transmission line theory tells us that the SWR will 
be: 

SWR = A. (1) 

where R is the load resistance, and Z is the line impe¬ 
dance. 1 An open circuit would present an infinite 
load resistance and therefore an infinite SWR. Trans- 

By John W. Frank, WB9TQG, P.O. Box 5113, 
Madison, Wisconsin 53705 
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fig. 1. Ratio of reflected power to forward power as a 
function of cable loss (eq. 4). 


mission line theory also tells us that the reflection 
coefficient 2 will be: 


K = SWR-1 (2) 

SWR + 1 

Since the SWR of an open circuit will be infinite, the 
reflection coefficient will be, for all practical pur¬ 
poses, unity (100 per cent). Therefore, all the power 
reaching the end of the line will be reflected to the 
source. 

However, not all the power from the source 
reaches the end of the line; some is lost along the 
way. And not all the reflected power returns to the 
source; some of it is also lost along the way. 

The reflected power measured at the source 
represents twice the loss of the coax: the loss for¬ 
ward and loss reflected. The standard formula for 
calculating the dB loss or gain 3 is: 


dB = 10 log g 


(3) 


In this application, eq. 3 would tell us the loss for the 
round trip. Since we are interested in the loss in only 
one direction, and since the loss forward should be 
the same as the loss reflected, eq. 3 becomes: 


dB = 5 log 


reflected 

forward 


(4) 


Eq. 4 is fine if you have a bidirectional wattmeter. 
Since many low-priced SWR meters measure SWR 
without indicating actual power in watts, and since 
SWR is a function of forward and reflected power, 
eq. 4 can be transposed: 


" - ^ (USif ) 2 

Eq.4 is shown graphically in fig. 1. Eq. 5 is shown in 

fig. 2. 


examples 

Before going any further, let's consider two simple 
hypothetical examples. A transmitter feeds 100 watts 
of rf power into a length of RG-58 cable. A bidirec¬ 
tional wattmeter at the transmitter indicates a reflect¬ 
ed power of 25 watts. From eq. 4 we can calculate 



CABLE LOSS(dB) 


fig. 2. Open-circuit SWR as a function of cable loss 
(eq. 5). 
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ANTENNA COMPONENTS 


Antenna wire, stranded #14 copperweld.. S 08 ft 

75. 100 130. 150 300. or 1 000 II rolls 

Antenna Wire, stranded #15 copperweld . 06 ft 

75.100 130, 150. 200 or 300 tt rolls 

Antenna wire, stranded #16 copperweld. 05 fl 

75. too 130 150, 200 or 300 tt rolls 

Van Gordon Hl-Q Baiuns. 1:1 or 4 1 . 10 95 ea 

Unadilla/Reyco. W2AU Baiuns, 1:1 or 4 1 . 14 95 ea 

Van Gorden Hl-Q center insulators. 5 95 ea 

Ceramic "Dogbone" end insulators, pair. 98 

Van Gordon plastic end insulators, pair. 4 95 

Nylon guy rope. 450 lb test. 100' roll. 3 49 

Unadilla Reyco W2VS Traps. KW-10 thru KW-40 .... 21 95 pr 

Belden 8214 RG-8U type foam coax. 30 It 

50 60 75 100 and 125 II rolls 

Belden 8219 RG-58 A/U foam coax. 12 ft 

50 60 75 100 125. 200 300 and 1.000 tt rolls 

BerK-Tex 6211 RG-8X foam coax . Ultraflexible. 16 ft 

50. 60, 75 100, 125 200 300 and 500 II rolls 

Amphenol 83-1SP PL-259 connectors. 75 ea 

Amphenol UG-175/U adapters (RG-58). 25 ea 

Amphenol UG-176/U adapters (RG-8X RG-59). 25 ea 

Amphenol PL-258, straight adapter. 1 07 


ALSO IN STOCK 

% 

Larsen Mobile Antennas • Hustler Mobile Antennas • Palomar 
Engineers • Centurion International Rubber Duck Antennas 

WRITE FOR A FREE COPY OF OUR CATALOG 

MASTER CHARGE VISA 


All items FOB Lincoln $1 00 minimum shipping Prices subject to change 
without notice Nebraska residents please add 3 % tax 

Communications 


730 Cottonwood 


Lincoln. Nebraska 68510 



Iht WUKLUb HKbl 

1800 CHANNEL FULLY SYNTHESIZED 


COMPACT VHF FM MO 


R-22 


ORY DIRECT 
E $125.00 

This price in U.S. only 

| FULL BAND COVERAGE 
141.000-149.995 MHZ 
5 KHZ Steps by digital 
switches. 

I SLIM SIZE AND LIGHT 
WEIGHT. 

5%"(H) x 2%" (W) x 1 "(D) 

7.1 oz with NiCd Battery Pack 



COMMERCIAL BAND TYPE (151-159 MHZ) IS ALSO 
AVAILABLE. 

CREDIT CARDS/MONEY ORDER OR ANY COMMERCIAL 
GUARANTEED CHECK...U.P.S. COD 


ACE COMMUNICATIUNE, /A/C. ^ 
2832 D Walnut Avenue, Tustin, California 92680 
Phone (714)544 8281 
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5/nr; 25 = j/ 0 „ 0 25 

s 100 S 

= 5 (-0 602) = — 3.01 dB 

The minus sign indicates a loss. To further verify eq. 
4, let's consider what happened to the rf as it made 
its round trip through the coax. If the coax really did 
have 3 dB of loss, approximately 50 watts would 
reach the open end. When that 50 watts was reflect¬ 
ed, the same 3 dB loss would result in 25 watts being 
lost in the coax. Thus, only 25 watts would be 
measured as reflected power at the source. 

For our second hypothetical case, let's assume the 
use of an SWR meter that doesn't indicate forward 
power; the meter scale reads directly in SWR. A 
transmitter of unknown output is connected to a 
length of RG-8/U cable, and the SWR at the trans¬ 
mitter is 6:1. We can use eq. 5 to calculate the loss: 

7,1,1 l71 
= 5 (-0.29) = - 1.45 dB 

Again, the minus sign indicates a loss. 

system accuracy 

This will depend on the accuracy of the SWR meter 
or wattmeter used to make the measurement. Sever¬ 
al precautions must be observed: 

1. Some lengths of coax at some frequencies could 
act as resonant circuits and cause inaccurate meas¬ 
urements. 

2. Short lengths of good-quality coax will show a 
very high SWR. Make sure the transmitter used as a 
source of rf can withstand a high SWR. 

3. The transmitter impedance must match that of the 
coax. 

4. Measurements should be made at the frequency at 
which the coax will be used. 

One more item must be taken into account. This 
system for measuring loss in coaxial cable assumes 
that the load will be perfectly matched to the line. 
Any mismatch will create standing waves that will 
cause additional loss. 4 

references 

1 William I Orr, W6SAI. The Radio Handbook. 21st edition, page 25.8 
2. The ARRL Antenna Book. 11th edition, page 77. 

3 J.J DeFrance. General Electronics Circuits, page 91 

4 Electronics Data Book, ARRL. pages 82 84 
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DRAKE 


7-Line Family 






111 ? 

solid state 

continuous coverage 
synthesized hff system 


Continuous Frequency Coverage — The TR7 provides continuous 
coverage in receive Irom 1.5 to 30 MHz. Transmit coverage is 
provided lor all amateur bands from 160 through 10 meters. The 
optional AUX7 Range Program Board allows out-of-band transmit 
coverage for MARS. Embassy. Government and Commercial 
services as well as future band expansions in the 1.8 through 30 
MHz range* The AUX7 Board also provides 0 through 1.5 MHz 
receive coverage and crystal-controlled fixed-channel operation 
for Government, Amateur or Commercial applications anywhere 
in the 1.8 to 30 MHz range. 

Synthesized/PTO Frequency Control —A Drake exclusive: 
carefully engineered high-performance synthesizer, combined 
with the famous Drake PTO, provides smooth, linear tuning with 
1 kHz dial and 100 Hz digital readout resolution. 500 kHz up/down 
range switching .is pushbutton controlled 

Advanced. High-Performance Receiver Design — The receiver 
section of the Drake TR7 is an advanced, up-conversion design. 
The first intermediate frequency of 48.05 MHz places the image 
frequency well outside the receiver input passband, and provides 
for true general coverage operation without i-f gaps or 
crossovers. In addition, the receiver section features a high-level 
double balanced mixer in the front end for superior spurious and 
dynamic range performance. 

True Passband Tuning — The TR7 employs the famous Drake full 
passband tuning instead ol the limited range "i-f shift" found In 
some other units. The Drake system allows the receiver 
passband to be varied from the top edge of one sideband, 
through center, to the bottom edge of the opposite sideband. In 
fact, the range is even wider lo accommodate RTTY. This system 
greatly improves receiving performance in heavy QRM by 


allowing the operator to move interfering signals out of the 
passband. and it is so flexible that you can even transmit on 
one sideband and listen on the other. 

Unique Independent Receiver Selectivity — Space is provided in 
the TR7 for up to 3 optional crystal filters. These filters are 
selected, along with the standard 2.3 kHz filter, by front panel 
pushbutton control, independent of the mode control. This 
permits the receive response to be optimized for various 
operating conditions in any operational situation. Optional filter 
bandwidths include 6 kHz for a-m, 1.8 kHz for narrow ssb or 
RTTY. and 500 Hz and 300 Hz for cw. 

Broad band, Solid State Design — 100% solid state throughout. All 
circuits are broadbanded. eliminating the need for tuning 
adjustments of any kind. Merely select the correct band, dial up 
the desired frequency, and you're ready to operate. 

Rugged, Solid State Power Amplifier — The power amplifier is 
internally mounted, with nothing outboard subject to physical 
damage. A Drake designed custom heat sink makes this 
possible. The unique air ducting design of this heat sink allows 
an optional rear-mounted fan, the FA7, to provide continuous, full 
power transmit on SSTV/RTTY. The fan is not required for ssb/cw 
operation, since normal convection cooling allows continuous 
transmit in these modes. 

Effectiv e Noise Blanker— The optional NB7 Noise Blanker plugs 
into the TR7 to provide true impulse-type noise blanking 
performance. This unit is carefully designed to maximize both 
blanking and dynamic range in order to preserve the excellent 
strong-signal handling characteristics of the TR7. 


* NOTE Transmiller coverage for MARS. Government, and future WARC bands Is available only in ranges authorized by the FCC. Military, or other 
government agency for a specific service Proof of license for that service must be submitted lo the R L Drake Company. Including the 500 kHz 
range to be covered Upon approval, and at the discretion of the R L. Drake Company, a special range 1C will be supplied tor use with the Aux7 
Range Program Board Prices quoted from the factory See Operator's Manual for details. (Not available for services requiring type acceptance.) 


Specifications, availability and prices sub/ect to change without notice or obligation 


R.L. DRAKE COMPANY 


DRAKE 


540 Richard SI Miamtsburg Ohio 4534? USA 
Phone (513)866-2421 • Telex 288-017 


More Details? CHECK-OFF Page 118 
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Also featuring: 

Select KLM performance-oriented UHF/VHF 
Power Amplifiers, and antennas, 1.8 to 520 MHz: 
monobanders, tribanders, log-periodics, 
verticals, dipoles, circulars and stacked arrays. 

KLM P.O. Box 816, Morgan Hill, CA 95037 (408) 779-7363 
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For the new age 
■-| of satellite DX 
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BIG STICKERS' 


Plus much, much more! Ai 
Write for a complete catalog 

KLM P. 0. Box 816, Morgan Hill, CA 95037 
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for 

pattern calculation 

phased vertical arrays 


Solving pattern equations 

using a 

programmable calculator 

The vertical, quarter-wave ground-plane or 

ground-mounted antenna is a popular choice. Much 
interest has been shown recently for vertical arrays in 
the Amateur literature. The vertical array can give 
good results in directivity for less investment than a 
rotatable antenna such as the Yagi or quad beam. 

This article examines the procedures for pattern 
calculation of phased vertical arrays having arbitrary 
layout, antenna height, phasing, and power division 
among array members. 

phased vertical arrays 

Several classic vertical arrays have been imple¬ 
mented and described in the Amateur literature. 
Many Amateurs have obtained good performance 
with such antennas. However, several problems arise 
when constructing vertical arrays. Lack of appropri¬ 
ate real estate is foremost: the pattern of the classic 
array may not fit your location. You don't need to de¬ 
pend on a classic layout if one or more of the follow¬ 
ing is available: 


1. A scientific calculator and a lot of time. 

2. A programmable calculator and moderate amount 
of time. 

3. A microcomputer and very little time. 

All three depend on mathematical relationships, and 
these are shown for arrays of an arbitrary nature. 
Computation procedures are outlined. 

A Hewlett-Packard HP-67/97 programmable cal¬ 
culator program is given, followed by the BASIC 
source code listing for a Radio Shack TRS-80 micro¬ 
computer. The latter will run on a Level-ll machine 
with as little as 4k of memory. Both programs are 
adaptable to other machines, especially the com¬ 
puter program. 

pattern equations 

The directivity pattern of any antenna or array is 
three-dimensional in nature. Convention gives a plot 
of relative field strength at various angles, 6, above 
the horizon. Azimuth is fixed, and the pattern is 
defined relative to an array axis. 

Conversely, patterns may be given in the horizon- 

By Patrick McGuire, WB5HGR, 102 Duncan 
Circle, Lafayette, Louisiana 70503 
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tal plane with 8 fixed and azimuth angle, </>, varying 0 
to 360 degrees. Fig. 1 is a pictorial description of 
both patterns. 

Relative field strength of a single vertical antenna 
having sinusoidal current distribution and a current 
node at the top is given by: 


m= 


cos(G sin 6) — cos G 
(cos 8)(1 — cos G) 


( 1 ) 


where: f(6) = Relative vertical field strength (N.D.) 
G = Electrical height of antenna 
(degrees). 

6 = Angle above horizon (degrees). 



0 * 

NORTH 



ANTENNA 

3 


tig. 2. Geometric relationships of spacing and location, 
top view. 


As an example, solution of eq. 1 for a quarter-wave¬ 
length antenna requires G equal to 90 degrees. A 
zero value of 6 (on the horizon) yields an f(6) of unity; 
f(8) will be zero for 8 = 90 degrees (straight up). All 
other angles of 8 will yield a result between zero and 
one. 

The field-strength pattern for a single vertical 
antenna in the horizontal (</>) plane is a circle. The 
composite field strength of an array of antennas in 
the <j) plane is given by: 

£ = 2 E k f k (8) L B k (2) 

k~ 1 


B k = Sk(cos 8)[cos (4>k ~ <t>) 1 + Yk (3) 


where E 
E h 


fh(8) 


B k 


Sk 


8 


Y k 


<t>k 


<t> 

n 


Total relative field strength of all 
antennas in <f> plane (N.D.) 
Component of total field strength due 
to k th antenna alone (N.D.) 

Vertical field strength of the k‘ h an¬ 
tenna for the 8 chosen for pattern cal¬ 
culation (N.D.) 

Phase angle relationship of the field 
vector from the k ,h antenna with re¬ 
spect to the reference (degrees) 
Physical spacing of the k th antenna 
with respect to the reference antenna 
(electrical degrees) 

Vertical angle chosen for the pattern 
and held constant for all </> angles 
(degrees) 

Relative drive phase of antenna k at 
its feed point with respect to the ref¬ 
erence (degrees) 

Azimuth bearing from the array 
reference point to the k th antenna 
(degrees) 

Azimuth bearing from the reference 
point in direction of interest (degrees) 
Number of antennas in the array 


Eqs. 2 and 3 are explained with the aid of a three- 
antenna array shown in fig. 2. An elevation angle, 8, 
is chosen for all horizontal angles, </>. Eq. 1 is solved 
for each array antenna to yield f(8); it may be consid¬ 
ered constant for all values of <t>. The array geometry 
will define Sk and 4>k- 

One antenna must be a reference. Values of Sk, 

Yk, and Bk for this antenna will be zero; £* value will 
be one. Ek values of the other antennas will be the 
ratio of drive power of the reference versus the other 
antennas. The value of other antenna drive-phase 
angles will be positive for lead, negative for lag. 

The summation in eq. 2 requires that eq. 3 be solved 
first. The polar form of [£4 fk (<t>) L £*] is then con¬ 
verted to rectangular form, summing the real and im- 
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table 1. Hewlett-Packard HP-67 program listing. 


STEP 

KEY ENTRY 

KEY CODE 

STEP 

KEY ENTRY 

KEY CODE 

STEP 

KEY ENTRY 

KEY CODE 

001 

f LBL A 

31 

25 

11 

041 

0 



00 

081 

CHS 

42 

002 

0 



00 

042 

STO 2 


33 

02 

082 

1 

01 

003 

ST0 2 


33 

02 

043 

STO 3 


33 

03 

083 

+ 

61 

004 

ST0 3 


33 

03 

044 

f GSB 1 

31 

22 

01 

084 

RCL 0 

34 00 

005 

ST0 1 


33 

01 

045 

RCL 3 


34 

03 

085 

f Cos 

31 63 

006 

f LBL 2 

31 

25 

02 

046 

RCL 2 


34 

02 

086 

X 

71 

007 

f GSB 1 

31 

22 

01 

047 

g R -+P 


32 

72 

087 

h 1/x 

35 62 

008 

RCL 1 


34 

01 

048 

h RTN 


35 

22 

088 

RCL (i) 

34 24 

009 

h PAUSE 


35 

72 

049 

f LBL D 

31 

25 

14 

089 

f Cos 

31 63 

010 

RCL 3 


34 

03 

050 

STO 0 


33 

00 

090 

CHS 

42 

Oil 

RCL 2 


34 

02 

051 

0 



00 

091 

RCL 0 

34 00 

012 

g R 


32 

72 

052 

STO 2 


33 

02 

092 

f Sin 

31 62 

013 

R/S 



84 

053 

STO 3 


33 

03 

093 

RCL (i) 

34 24 

014 

RCL 4 


34 

04 

054 

f GSB 1 

31 

22 

01 

094 

f DSZ 

31 33 

015 

ST0 + 1 

33 

61 

01 

055 

RCL 3 


34 

03 

095 

X 

71 

016 

0 



00 

056 

RCL 2 


34 

02 

096 

f Cos 

31 63 

017 

STO 2 


33 

02 

057 

g R •* P 


32 

72 

097 

+ 

61 

018 

ST0 3 


33 

03 

058 

h RTN 


35 

22 

098 

X 

71 

019 

GT0 2 


22 

02 

059 

f LBL 1 

31 

25 

01 

099 

RCL (i) 

34 24 

020 

f LBL B 

31 

25 

12 

060 

9 



09 

100 

f DSZ 

31 33 

021 

0 



00 

061 

h STi 


35 

33 

101 

X 

71 

022 

STO 2 


33 

02 

062 

f GSB 0 

31 

22 

00 

102 

RCL (i) 

34 24 

023 

STO 3 


33 

03 

063 

1 



01 

103 

f DSZ 

31 33 

024 

STO 0 


33 

00 

064 

4 



04 

104 

RCL 1 

34 01 

025 

f LBL 3 

31 

25 

03 

065 

h STi 


35 

33 

105 

- 

51 

026 

f GSB 1 

31 

22 

01 

066 

f GSB 0 

31 

22 

00 

106 

f Cos 

31 63 

027 

RCL 0 


34 

00 

067 

1 



01 

107 

RCL 0 

34 00 

028 

h PAUSE 


35 

72 

068 

9 



09 

108 

f Cos 

31 63 

029 

RCL 3 


34 

03 

069 

h STi 


35 

33 

109 

X 

71 

030 

RCL 2 


34 

02 

070 

f GSB 0 

31 

22 

00 

110 

RCL (i) 

34 24 

031 

g R -*■ P 


32 

72 

071 

2 



02 

111 

f DSZ 

31 33 

032 

R/S 



84 

072 

4 



04 

112 

X 

71 

033 

RCL 4 


34 

04 

073 

h STi 


35 

33 

113 

RCL (i) 

34 24 

034 

STO + 0 

33 

61 

00 

074 

f GSB 0 

31 

22 

00 

114 

+ 

61 

035 

0 



00 

075 

h RTN 


35 

22 

115 

h x-Vy 

35 52 

036 

STO 2 


33 

02 

076 

f LBL 0 

31 

25 

00 

116 

f P-»R 

31 72 

037 

STO 3 


33 

03 

077 

RCL (i) 


34 

24 

117 

STO + 2 

33 61 02 

038 

GT0 3 


22 

03 

078 

f X=0 ? 


31 

51 

118 

h x “V y 

35 52 

039 

f LBL C 

31 

25 

13 

079 

h RTN 


35 

22 

119 

STO + 3 

33 61 03 

040 

STO 1 


33 

01 

080 

f Cos 


31 

63 

120 

h RTN 

35 22 


aginary parts separately, then converting the final 
summation back to polar form.* 

The result at any given <t> is in the form E LB with E 
being the magnitude of relative field strength at azi¬ 
muth <f>. Resultant angle B is unimportant at far dis¬ 
tances, but all Bk angles must be calculated as indi¬ 
cated for solution of eq. 2. 


antenna as the reference, the north antenna is fed 
with equal power but at a phase lead of 60 degrees. 
Initial data is then (numbers in electrical degrees): 


antenna G d> 

1 (reference) 90 0 

2 90 0 


S E Y 

0 1 0 

120 1 60 


example 

To illustrate, consider a simple array of two 
quarter-wave vertical antennas spaced 120 electrical 
degrees on a north-south bearing. With the south 


*The Greek letter sigma in eq. 1 means the summing of all individual k-sub- 
script terms calculated separately in the form to the right of sigma. The fig. 
2 example would have k values of 1, 2, and since n = 3. Editor. 


Set 6 equal to zero. Since Gj = G 2 eq. 1 solutions are 
identical and: 


fi(0) = f 2 (0) = 


cos(90° x sin 0°) — cos 90° 
(cos 0°)(1 — cos 90°) 


cos 0° — cos 90° 1 — 0 

1 ( 1 - 0 ) - 1 - 
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Choose the first azimuth of interest to be 15 degrees. 
Eq.3 values are then 


one solution of eq. 1. Eq. 3 must still be solved at 
each azimuth. 


Bj = 0°[(cos 0°) x cos(0°— 15°)] + 0° = 0° 

B 2 = 120°[(cos 0°) x cos(0° — 15°)] + 60° 

= 120x1 x cos (-15°) + 60° 

= 120 x 0.966 + 60 = 175.92° 

Equal power magnitude is at each feedpoint, so 
Ej = E 2 = 1. From eq. 2 

E = lEJi(0) LBj] + [E 2 f 2 (0) L B 2 \ 

= [1x17. 0°] + [lxl 7175.92°] 

= (1 +j0) + (-0.997 +j0.071) 

= (1 - 0.997) +j(0+ 0.071) 

= 0.003+j0.071 
= 0.0711 7 87.58° 

Maximum relative magnitude of a double, equal size 
and power antenna array is 2. The low magnitude at 
15 degrees east of north indicates a null in the north¬ 
erly direction. 

Calculations may be carried out for all azimuths of 
interest or in a series from zero to 360 degrees for 
pattern plotting. For example, this array has a field 
strength of 1.732 7 -29.9° at <p = 180°; gain exists 
toward the south. Numerical solution steps are left as 
an exercise. 

Keeping a constant elevation angle, 6, requires only 


table 2. Operating instructions for the HP-67 calculator 
program. 



using a programmable calculator 

Computations are greatly simplified through the 
use of a programmable calculator such as the 
Hewlett-Packard HP-67 or HP-97. Table 1 is a flexi¬ 
ble program for the HP-67.* This program can handle 
up to four antennas in an arbitrary array and can be 
used in four modes. 

Mode A operates with a fixed elevation angle, 6. 
Azimuth increment is stored in register 4 after load¬ 
ing required data in registers indicated in step 1. Ini¬ 
tial computation is begun by pressing function key A. 
The first stop indicates field strength magnitude at 
zero azimuth. Pressing the R/S key causes the 
working-c}) to be incremented by the amount in regis¬ 
ter 4; next stop will show field strength magnitude at 
the next azimuth. This may be repeated by pressing 
the R/S key for each azimuth increment until the en¬ 
tire pattern is described. 

Mode B is similar except azimuth is held constant, 
and the output describes the vertical plane pattern. 
The value in register 4 is the incremental elevation 
angle, 0. Initial calculation is zero elevation after 
pressing function key B. 

Mode C calculates field strength at any azimuth 
manually entered before pressing function key C. 
Mode D is similar except the calculation is made on 
entered elevation angles. 

Program instructions are given in table 2. Preload¬ 
ing of all registers except 2 and 3 is required for each 
array. Zero is loaded into registers designated for un¬ 
used antennas. 

a basic computer program 

Ultimate ease of calculation is with a computer. 
Table 3 is a program written in BASIC for the Radio 
Shack TRS-80, Level II microcomputer. The program 
requires only 4k of RAM, the minimum configuration 
for this machine. It will run on other BASIC language 
computers with minimal alteration. 

The program is largely self-prompting, given an 
understanding of the terms in this article. It allows in¬ 
itial entry of all antenna data, an increment value for 
4>, and elevation angle 6. Subsequent runs do not re¬ 
quire full data re-entry; the user may branch to a data 
alteration routine for specific changes, then re-run. 

Coding and formatting is for CRT monitor output. 
Printer tabulation is possible by changing PRINT to 
LPRINT in lines 250, 251, 255, 256, 1020, and 1022. A 
sample output at azimuth increments of 15 degrees is 
given in table 4 for the previous two-antenna array. 


*A few simple changes allow operation on the HP-97. Consult the owner's 
manual for 67/97 differences. 
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WHY PAY 


FULL PRICE FOR 
AN 80-10 METER 
VERTICAL 


... if you can use only 1 13 
of it on 10? 

... or only 1 12 of it on 20? 
... or only 3/4 of it on 40? 


Only Butternut's new 
HF5V-III lets you use the 
entire 26-foot radiator on 
80, 40, 20 and 10 meters 
(plus a full unloaded quar¬ 
ter-wavelength on 15) for 
higher radiation resistance, 
better efficiency and greater 
VSWR bandwidth than 
conventional multi-trap de¬ 
signs of comparable size. 
The HF5V-III uses only two 
high-Q L-C circuits (not 
trapsl) and one practically 
lossless linear decoupler for 
completely automatic and 
low VSWR resonance (typi¬ 
cally below 1.5:1) on 80 
through 10 meters, inclu¬ 
sive. For further informa¬ 
tion, including complete 
specifications on the HF5V- 
III and other Butternut an¬ 
tenna products, ask for our 
latest free catalog. If you've 
already "gone vertical," ask 
for one anyway. There's a 
lot of information about 
vertical antennas in gener¬ 
al, ground and radial sys¬ 
tems, plus helpful tips on in¬ 
stalling verticals on roof¬ 
tops, on mobile homes, etc. 



BUTTERNUT 
tc ) ELECTRONICS 
_V CO. 

P.O. Box #1411 
San Marcos, Texas 78666 
Phone:(512)396-4111 


table 3. BASIC program listing for the Radio Shack TRS-80. This may be used 
for other BASIC interpreters with appropriate language alteration. 


18 CLS:PRINT TAB C 21)"UERTICRL ANTENNA ARRAYS":PRINT 

28 PRINT TREK 16)"DIRECTIONAL PRTTERN COMPUTATION"SPRINT!PRINT 

30 IHPUT"EHTER THE NUMBER OF RNTENNRS IN THE RRRRV“I NRNT!CLS 

48 PRINT TABC20)"DATA ENTRV INSTRUCTIONS":PRINT 

58 PRINT TRE- 6.)"CHOUSE R REFERENCE POINT FOR THE RRRRV TO BE" 

60 PRINT"ONE OF THE RNTENNRS THEREIN. THEN THE POSITION AND" 

78 PRINT-EXCITATION DATA FOR ALL OTHER MEMBERS OF THE RRRRV" 

00 PRINT"ARE TO BE SPECIFIED WITH RESPECT TO THIS REFERENCE." 

90 PRINT TRBC6)"F0R EACH RNTENNR THE COMPASS BEHRING FROM THE" 
100 PRINT"REFERENCE TO IT5<THE AZIMUTH) MUST BE ENTERED. NEXT," 
110 PRINT"THE DISTANCE TO THE REFERENCE IN ELECTRICAL DEGREES" 
120 PRINT"IS ENTERED. FINALLV ENTER THE ORIUE PHASE LEAD OR LRG" 
138 PRINT"RELRTIUE DRIVE AND ELECTRICAL HEIGHT." 

135 PRINT TABCSVTHE AZIMUTH, PHASE, AND SPACING MUST BE 0," 

136 PRINT"AND RELATIVE DRIVE POWER 1 FOR THE REFERENCE.PRINT 
140 INPUT"PRESS ENTER TO BEGIN DATA ENTRV SEQUENCE"IDUM:CLS 
150 DIM RCNANT,5):DIM PL<4,2) 

160 FOR 1=1 TO NRNT 

170 PRINT TAB<19)"INPUT, FOR ANTENNA NO. "I SPRINT 
188 INPUT " HZ IMUT H, DEGREES ” ; A < 1, 1 ) 

190 I NPUT " SP AC ING , DEGREES “ 5 A C 1,2 ) 

200 INPUT"PHASE, DEGREES";AC 1,3) 

210 INPUT"RELATIVE POWER INPUT, DIMENSIONLESS" JFK 1,4) 

215 I NPUT " ELEC-TRI CAL HE IGHT, DEGREES " 1 AC 1.5 > : CLS! NEXT 
220 GOSUB 700 
230 GOSUB SOU 
233 PRINT 

240 CLS:INPUT"ENTER DATA OUTPUT AZIMUTH INCREMENT, DEGREES";INC 
245 INPUT"ENTER VERTICAL ELEVATION ANGLE, DEGREES";THETA:CLS 

250 PRINT THE:) 10) "RELATIVE FIELD STRENGTH CALCULATION RESULTS" 

251 FOR 0=11064:PRINT"-"; 

252 NEXT « 

255 PRINT TAB<20)“ELEVATION ANGLE ="ITHE’TH:C*="AZ. = RFS" 

256 PRINT TAP' 1 > ;C$IT ABC 16.) ;C* IT ABC 31 > JO* ITABC46) JC* 

260 1=0 

270 J-0 

274 SX--0: SV-0 

275 FOR M-l TO NRNT 
280 GOSUB 950 

284 NH7.T M 

285 PFS-SQR < SXt2 .+SVT2.> 

290 J= J+i: PL J, 1 > = I: PL.. < J, 2 > =RF S 
306 IF 1=380 THFN 1000 
310 1=1+INC:IF I>360 THEN 1=360 
320 IF J=4 THEN 1000 
330 GOTO 274 

335 PRINTS PRINT"ENTER 0 TO COMPLETELY RERUN" 

340 INPUT"ENTER 1 TO REVISE DATA AND RERUN"JTSCLS 
350 IF T=1 THEN 220:IF T=0 THEN 360 
368 RUN 

700 CLS: PRINT TABU) “ANT - " ;TAB<31) "PEL. " ITABC39) "REL. PWR" I 
705 PRINT TABC49)"ELECT." 

710 PRINT THBC2);IABCS)"AZIMUTH"ITABC 19)"SPACING"I 
720 PRINT TAB C 30 >"PHASE"ITABC 40)"1NPUT«;TAB<49>"HE IGHT":PR I NT 
730 FOR K=1 TO HAN’T: PR I NTT ABC 1 )KI TABC 10)A<K, 1) ITABC20) ACK, 2) I 
740 PRINT TABC30)ACK,3)ITHBC41)ACK,4)ITHBC50)ACK,5) t NEXT 
750 RETURN 

S00 PRINT:INPUT"DATA OK? ENTER 1. ENTER 2 TO CHANGE DATA"IX 

810 ON X GOTO 840,350 

320 GOSUB 700 

830 GOTO 800 

840 RETURN 

850 GOSUB 900 

860 GOSUB 700 

870 GOTO 800 

900 GOSUB 700 

910 INPUT"ENTER RNTENNR tt, COLUMN #, REVISED DATA"IX,V,2 
920 Y=Y~1:A CX,V)=Z:RETURN 

950 0.8174553: AZK=RCM, 1)*C: AH’- I *C: PH=A<M, 3>*C: V=HC M, 5)*C 

951 EL=THETAWCsNUM=COSC U*SINc EL)>-COSC V t :DEN- COSC EL) * <1-COS<U)) 

952 F0=NUMDEN:EFE=F8*R<M,4) 

968 BK=HCM, 2 > *C*COSC R2K -AH ) +PH :» EFE*COS<8K ) : V- E.FE*S 1N CBK) 

970 SX=SX+X:SV- SV+Y:RE IURN 

1000 TB=—15 
1010 FOR l_= 1 TO 4 

1020 TB=TB+15:PRINT TABCTBIUSING"###"IPLCL,1)I:PRINT" = "I 
1022 TC=TB+6: PR INI 1 AB C T C:) US 1 NG" «.INI" IPLCL, 2 > ; 

1030 IF PLCL,1)=360 THEN 335 

1035 NEXT L 

1036 PRINT 
1040 GOTO 270 
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construction cautions 

Inadequate ground radial installation will reduce 
any vertical antenna performance. Improper radials 
will change both field strength and pattern depend¬ 
ing on local ground conductivity. 

Hardware implementation must match the calcula¬ 
tion model. Antenna spacings should reflect the cen¬ 
ter of the band of interest. Phasing lines should be 
cut for both center of band and for the velocity of 
propagation of the line. Band-edge patterns can be 
checked by recalculation. Calculation spacings and 
length will change inversely proportional to frequency. 

Each antenna must be matched to its own feed¬ 
line. A good power divider must be used at the com¬ 
mon feedpoint. Broadband division should be used 
to reduce phase unbalance on phasing lines. Simply 
connecting phasing lines in parallel at the common 
point will cause an impedance mismatch. 

table 4. Example tabulation of computer program of the 
two-antenna array described in text. 

elevation angle = 0 


AZ. = 

RFS 

AZ. = 

RFS 

AZ. = 

RFS 

AZ. = 

RFS 

0 = 

0.00 

15 » 

0.07 

30 = 

0.28 

45 = 

0.60 

60 = 

1 00 

75 = 

1.40 

90 = 

1.73 

105 = 

1.94 

120 - 

2.00 

135 = 

1.95 

150 = 

1.85 

165 = 

1.77 

180 = 

1.73 

195 = 

1.77 

210 = 

1 86 

225 = 

1.95 

240 = 

2.00 

255 = 

1 94 

270 = 

1.73 

285 = 

1.40 

300 = 

1.00 

315 = 

0.60 

330 = 

0.28 

345 = 

0.07 

360 - 

0.00 








ENTER 0 TO COMPLETELY RERUN 
ENTER 1 TO REVISE DATA AND RERUN? 
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i| Kittysays 
We Will Not 
Be Under¬ 
sold On 
Hand-Held 
Radios! 


The outstanding Yaesu FT- 
707. FT-902 DM. FT- 
107 M or the FT-101ZD 

FT 720 RVH, 25 watts, 2 meter transceiver FT-720 
RU. UHF transceiver. FT 480, 2 meter, all mode, 30 
watts. FT-780R. all mode 430-440 MHz. 

SWAN SWR Field Strength Meters — $17.50 
MAY FEATURES, Best Price Around 
COLLINS KWM 380, New Shipment just received, 
and accessories for all major lines. 
ASTRO 103 • BIRD WATTMETERS 
MIRAGE 2M amplifiers • MURCH UT 2000B 

It's Barry’s for the Drake TR/DR-7 and R-7 
CW Ops — we've got NYE keys. Vibroplex 
Bencher paddles and electronic keyers 
ICOM 1C-720A, IC-730, and IC-22U. All-Band HF. 

MAY IS ANTENNA MONTH 

Slinky Dipoles, HyGain Antennas, 2 m beams & 
mobile, 18AVT/WB, KLM, Cushcraft and Rotators 

BARRY’S HAS HAND-HELDS ^ 
NEW Yaesu FT-404 R (UHF) H 

Yaesu FT-207R , , r OAT 
c * utioao Icom IC-2AT ^ 

Santee HT-1200 

VOCOM ANTENNAS AND AMPLIFIERS 

FOR YOUR HANDHELD. 
BARRY now carries the ALPHA 76CA 
with three 8874 tubes. 2.000W PEP 
and hypersil® transformer 
Trionyx 0-600 MHz counters — $159.95 
• Complete selection of radio books including 1981 
Handbook and Repeater Directory 
JUST ARRIVED, 78th edition ARRL License Manual. 

Our lines include: 


ALLIANCE 

ASTRON 

AVANT1 

B & W 

BIRD 

COLLINS 


CUSHCRAFT KIM 
DENTRON KANTRONICS 


DRAKE 

ETO 

F.IMAC 

ENCOMM 

HUSTLER 


COMMUNICATIONS HYGAIN 
SPECIALISTS ICOM 


MF.I 

MIRAGE 

MURCH 

ROBOT 

SHURE 

STANDARD 

SWAN CUBIC 


TEMPO 

TRI EX 

VIBROPLEX 

VOCOM 

WACOM 

YAESU 

AND MORE 


BUSINESSMEN: Ask about BARRY’S line 
of business-band equipment. We’ve got it! 

Amateur Radio License Classes: 

Wednesday & Thursday: 7-9 pm Saturday 10 am-Noon 


I AQUI SE I The Export Experts Invite Overseas orders 

I - We Ship Worldwide 

ESPANOL■ ( 

BARRY ELECTRONICS 

512 BROADWAY. NEW YORK. N.Y. 10012 
TELEPHONE ( 212 ) 925-7000 

TELEX 12-7670 
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ham radio 


TECHNIQUES , / ^ 


160 meters today 

Have you looked closely at some 
of the beautiful full-color advertise¬ 
ments of the new generation of 
Amateur transceivers? Very inter¬ 
esting. And they are advertising nine 
high-frequency bands. I'm sure you 
are aware by now of the forthcoming 
10, 18, and 24.5 MHz bands that are a 
result of the last WARC Conference. 
These bands are on the bandswitch 
of the newer transceivers. And look! 
They also have a switch position for 
1.8 MHz. That's the 160-meter band. 

A quick look-see across the 160- 
meter band by the proud owner of 
the "all-band” transceiver usually 
proves to be a disappointment. 
Perhaps one or two weak signals, 
some shot-type interference (Loran 
navigation signals) and plenty of 
rough QRM from the sweep oscil¬ 
lators of nearby TV receivers. And if 
the listener is unlucky, he'll get a blast 
of nasty noise from a light dimmer or 
two. Seems hopeless, doesn't it? 

“top band" 

Once the backbone of Amateur 
Radio, the 160-meter band has 
languished since World War II. Dur¬ 
ing that distressing period, the Long 
Range Navigation System (LORAN) 
was placed in this region and the 
band has never been the same since. 

Now, with the coming demise of 
LORAN in this frequency range, and 
the expansion of the band in the 
United States and overseas, 160 
meters has a bright and promising 
future. 

The casual tuner across 160 
meters, unfortunately, gets an inac¬ 
curate impression of the band, partic¬ 


ularly if he is listening on a non¬ 
descript antenna. Hook a good 
antenna on the receiver and, given a 
break in sweep oscillator QRM, an 
observant Amateur will find the band 
full of interesting signals at certain 
seasons and times of the day. A lot of 
activity takes place on 160, and there 
will be more in the future! 

At the dawn of Amateur Radio, 
some years before World War I, 
Radio Amateurs — a few hundred of 
them — started out with crude spark 
transmitters and coherer receivers. It 
was difficult to tell what frequencies 


were in use; the spark transmitter 
took up a good chunk of the spec¬ 
trum. Wavelength of operation was 
moot until the Radio Act of 1912, 
which removed Amateurs from the 
long wavelengths and restricted them 
to the "useless waves" below 200 
meters. 

Finally, as a result of heroic efforts 
of the American Radio Relay League, 
Amateur Radio became less chaotic 
and, after the war was over. Amateur 
Radio grew rapidly, with hundreds of 
stations operating in the 150 to 200 
meter region. By 1922, worldwide 


V 
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fig. 1. An early “constant-current" phone transmitter. 
Audio signal applied to the modulator tube varied its 
plate resistance and amount of current flowing 
through it. A large inductor (LI) in series with plate 
voltage to modulator and oscillator tube resists varia¬ 
tions in current flow. Consequently when modulator 
draws a high level of current, oscillator current is 
reduced. Sum of two currents remained constant — 
hence the name. Drawing is from Fifty Years of 
A.R.R.L. published by the American Radio Relay 
League. 
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fig. 2. The 1930 phone transmitter of L.B. Robbins, 
W1AFQ. The 210 oscillator runs about 20 watts input 
from a 500-volt supply. The 250 tube modulator pro¬ 
vides about 60-percent modulation. The tuned circuit 
consists of a copper tubing coil, 20 turns of 1/4-inch 
tubing, four inches in diameter and spaced out the tub¬ 
ing diameter. The capacitor is 500 pF. The coil is adjust¬ 
ed so that operation at the desired frequency occurs 
with the capacitor nearly fully meshed. The bias resis¬ 
tor of the modulator (R7) is adjusted until the no-signal 
plate dissipation of the 250 tube is about 24 watts. 
Believe it or not, a modern version of this antique 
transmitter is on the air today and it sounds quite good! 
(The drawing is from the August - September, 1931 
issue of Short Wave Craft magazine, published by 
Popular Book Corporation.) 


Amateur communications was possi¬ 
ble, and it was noted that as wave¬ 
lengths grew shorter, DX improved. 
The exodus from the 200-meter 
region seemed to be certain. 

In 1924, the Department of Com¬ 
merce assigned new bands for 
American Radio Amateurs centered 
about 80, 40, 20, and 5 meters. 
Development of the shorter waves 
was underway! An assigned 160- 
meter band was largely forgotten in 
the rush to high-frequency DX. 

the 160-meter doldrums 

Between 1924 and 1930 there was 
little interest in 160 meters, as excit¬ 
ing things were happening else¬ 
where. But the years between 1929 
and 1934 were boom years for 
Amateur Radio. And there was a 
great and growing interest in 
telephony. Up to this date, there was 
little information and little interest in 
phone transmission. It was the exclu¬ 
sive domain of those few Amateur- 
engineers who knew their onions. 
And besides, voice transmission was 


very expensive. 

About 1930, the collapse of the 
broadcast-receiver building boom 
turned many experimenters into the 
more interesting field of shortwave 
broadcasting. In a year or so, hun¬ 
dreds of thousands of "shortwave 
listeners" sprang up, and many of 
those switched to Amateur Radio. 
Amateur phone, especially for the 
beginner, was extremely restricted: 
no phone on the 40-meter band and a 
class-A license requirement for phone 
on 80 and 20 meters. And, of course 
everybody knew that 10 and 5 meters 
were useless: short-range bands on 
which it was almost impossible to get 
equipment working! So that left 160 
meters for the beginning phone ham. 

the rebirth of 160 meters 

Amateur Radio really took off in 
1932-33. In 1931 there were about 
23,000 U.S. Amateurs. In 1932 there 
were about 30,000 and in 1933 about 
42,000. By early 1934 the Amateur 
population of the U.S. had doubled 
the 1931 figure! 


The boom in phone operation first 
started on 160 meters, to be followed 
in a year or so by practical use of the 
5-meter band. But the 160-meter 
band was the beginner's phone band 
for a few Golden Years. 

It was relatively easy to get going. 
The famous "constant current" 
(Heising plate modulation) circuit 
would do the job, and the modulated 
oscillator of 1921 (fig. 1) could be 
modernized for 160 meters (fig. 2). 
This simple circuit was very popular 
until the famous "46 job" came along 
in mid-1932 (fig. 3). The "46 job" 
was the ultimate phone transmitter, 
that brought about the explosion of 
160-meter activity from 1933 to 1940. 
For well under a hundred dollars the 
lowly Class B Amateur could go on 
phone and enjoy himself I 

what 160 meters was like 

What was 160 meters like during 
the winter months of 1934? During 
the day there wasn't much activity 
until late in the afternoon when the 
high-school crowd got home. And 
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then from about 3 to 6 pm the band 
was full of low-power phone oper¬ 
ators. In the New York area there 
were literally hundreds of phones, 
running from 10 to 50 watts — and 
most of them were licensed. In truth, 
there was a good amount of bootleg¬ 
ging — enthusiasts who hadn't got¬ 
ten around to making a trip to the FCC 
for the ham exam. They just "bor¬ 
rowed" a call and went on the air. 
Next higher in social acceptability 
were the unlicensed operators who 
borrowed a ham friend's call. And 
finally, the "kings of the band," the 
newly licensed Amateurs. 

By 5 pm the older Amateurs started 
coming home from work, and the dis¬ 
position of the band changed. The 
bootleggers disappeared, and the 
call-borrowers subsided. The interfer¬ 
ence level picked up sharply as the 
"old timers" with their 100- and 250- 
watt phone transmitters gradually 
took over. 

When evening came the band was 
bedlam. Only the Old Timers remem¬ 
ber what a phone band sounded like 


when it was loaded with a-m phones. 
Newer hams can get the idea by lis¬ 
tening to the CB channels. It was the 
survival of the fittest. You could 
judge your transmitter's ability by the 
DX you worked. From New York 
City, most low-power phones could 
work up into Canada. Given a little 
luck, they could work into Florida late 
at night when the bedlam had died 
down. And the real DXers — the stur¬ 
dy fellows who stayed up into the 
early morning hours — could prove 
themselves by working into California 
if conditions were just right! 

But the majority of young Ama¬ 
teurs enjoyed 160 meters during the 
daylight hours and were content to 
work their friends in the immediate 
area. Since most stations were crys¬ 
tal controlled (the modulated oscil¬ 
lator quickly dying out as the band 
population grew), you knew the 
fellows who operated near your fre¬ 
quency. Stations on the other end of 
the band were a mystery, known only 
to those fortunates who owned two 
crystals! 


It was rumored that transatlantic 
contacts were possible, and some of 
the better stations got listener cards 
from "across the pond." And almost 
everyone on 160-meter phone got 
SWL (shortwave listener) cards from 
local would-be hams. The old a-m 
transmitters were easy to tune in, 
even with the most rudimentary 
receiver. 

All this bee hive of activity came to 
a close on December 7, 1941. 

the post-war band 

After the war, the 160-meter band 
was revived, but it was divided up 
into segments based on proximity of 
Loran networks. A bewildering set of 
restrictions and regulations crippled 
the band, and 160-meter operation 
was not licensed in many countries. 
This stalemate continued for many 
years and only a few hardy souls 
operated on the band. True, it would 
come to life a bit during a DX contest, 
but since most ham gear didn't cover 
the band, it became lifeless during 
the fifties as the interest in SSB grew. 



FIG. 1 —WIRING DIAGRAM OF THE RADIO.FREQUENCY END 

Ci — 50O*/ijifd. variable condenser. 

C», C», C«— 250-iififd. variable condensers. 

Ci— lOO-nnfd. midget condenser. 

C* — SO’Mnfd* midget condenser. 

C 7 — OOS-fijfd. fixed condensers. 

Ct — 250-p(ifd. fixed condensers. 

C» — OOl-ufd. fixed condenser. 

R\ — 20-okm center-tapped resistor . 

Rj — 50,OOO-ohm, 1-watt resistor. 

Rj — IOOO-ohm, 2-watt resistor. 

RFC — Radio-frequency chokes, Silver-Marshall Type 275 or equivalent. 

Li — 17 turn of No. 12 enamelled wire , spaced to occupy 2 x /% inches on 2Vi- 
inch diameter form, tapped at Sth turn from grid end- Buffer excitation 
tap at 10th turn from plate end. 

Lt — Plate portion: 30 turns No. 18 enamelled, spaced to occupy 1 Vi inches on 
2Vi-inch diameter form, tapped at 23rd turn from plate end for excita¬ 
tion to following stage. Neutralizing portion: 12 turns same spaced to 
occupy %-inch on same form, Vi-inch away from plate portion. 

La — 38 turns of No. 14 enamelled wire , spaced to occupy 3Vi inches on 2Vi- 
inch diameter form, tapped at center. 

Lt — 30 turns of No. 18 enamelled wire on 1 Vi-inch diameter form; no 
spacing between turns. 

Key or leering relay may be placed at X for c.w. transmission. 


fig. 3. The famous "46 job." This 40-watt transmitter 
was popular on 160 meters in the prewar period. The 
c(ass-B modulator and driver also used type 46 tubes. 
Many builders substituted a crystal oscillator in place 
of the self-excited oscillator (tube at right). Illustration 
from QST, August, 1932. 
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RG-S8/U 

fig. 4. Simple Marconi antenna for 160 meters. Variable 
capacitor (C) is 400 pF. Inductor (L) is airwound coil. 2 
inches in diameter. 8 turns per inch, 4 inches long (32 
turns). Inductor is adjusted for lowest SWR when 
capacitor is adjusted to provide 50-ohm load. Both 
devices may be simply adjusted for lowest SWR on the 
meter. Antenna wire should be as high as possible. See 
text for information on ground connection. Note that 
the antenna may be made shorter, but more induc¬ 
tance is required in the coil. 



160 meters today 

Interest is again growing in this old- 
time band. Most new transceivers 
cover the band, and the Loran net¬ 
works are being rapidly phased out. 
And it looks as if the band will be 
expanded to near its pre-war dimen¬ 
sions in a few months. As a result of 
the recent WARC Conference, Ama¬ 
teurs in many foreign countries who 
never had this band can now enjoy op¬ 
eration in certain selected segments. 
During DX contests, the band is jump¬ 
ing, and more and more Amateurs 
look to 160 meters for reliable, short- 
range daylight communications. 

During the week the band is rela¬ 
tively quiet through the daylight 
hours. At night, things pick up a bit. 
Most CW operation falls between 
1800 and 1810 kHz. Sideband occu¬ 
pies the region immediately above 
this segment. (In some areas of the 
country operation is permitted at the 
high-frequency end of the band, and 
certain power-input restrictions 
apply. See the current edition of the 
ARRL Handbook for details.) 

On contest weekends the band is 
alive with plenty of overseas DX com¬ 
ing through. A handful of WACs have 
been made on 160, along with a few 
prized DXCC awards. But it is not the 
typical station that achieves these 
results! 


More and more Amateurs are ex¬ 
periencing the fun of working 160. It 
is entirely different from the other 
bands. All you need to get in the 
action is a good antenna. 

a practical antenna 
for 160 meters 

Any antenna design capable of 
working on the other high-frequency 
bands will operate on 160 meters. 
Size is the problem. A half-wave¬ 
length at 1850 kHz is 253 feet (77 
meters) and at 1950 kHz it is 240 feet 
(73 meters). That rules out a coaxial- 
fed dipole for most Amateurs. Those 
lucky enough to have the room would 
be well advised to erect a dipole for 
160 meters as high as possible. 

The next best bet is an end-fed 
quarter-wave Marconi antenna (fig. 
4). The antenna shown will operate at 
any frequency in the band when 
properly adjusted for the lowest SWR 
reading. The antenna uses ground as 
the return circuit and one of the chief 
problems of obtaining good perform¬ 
ance is that of getting a good ground 
connection. 

If the residential water system is 
made of copper tubing, it may be 
used for a radio ground. Connection 
should be made by a short, heavy 
lead to a nearby cold-water pipe. 
Flexible braid removed from a 


defunct length of old RG-8/U coaxial 
cable makes a good ground lead. 

Not all piping systems make a good 
ground, and it may be necessary to 
drive several rods into the ground and 
connect them to the water pipes. 
You'll have to experiment with this. 

Another idea used on 160 meters is 
the radial ground. This is an insulated 
wire a quarter-wavelength long 
(about 126 feet for operation at the 
low end of the band). One end of the 
wire is attached to the common 
ground point of the transmitter, and 
the wire is run along near (but not 
touching) the ground. I use a radial 
ground wire in conjunction with a 
water pipe ground for 160-meter 
work, and it seems to be a good com¬ 
bination. 

The radial ground wire can run 
through bushes or along a fence. The 
far end of the wire should be covered 
with tape because it can be "hot" 
with rf during transmission. 

Once you get on the band and 
make contact with a few stations, 
you'll find out a lot more about 160- 
meter antenna systems. Some of the 
better stations have quite exotic 
antennas. The vertical antenna is 
much prized; a station with a good 
vertical antenna and a fine ground 
system can really place a big signal on 
the band. But for everyday operation 
and a lot of fun, a simpler antenna 
will do the job. 

When operating this band it's inter¬ 
esting to think that these frequencies 
are the oldest operating range for 
Amateur Radio and that you are fol¬ 
lowing in the footsteps of a lot of 
famous Amateurs and experimenters. 
And no doubt a lot of interesting 
experimental work is going on in this 
band right now. Some Amateurs are 
experimenting with loop antennas for 
low-noise reception as well as large 
Beverage antennas. And there are 
some experimental beam antennas 
on 160 meters, too! 

But why spoil your fun? Get on this 
reborn Amateur band yourself and 
take part in the interesting work 
going on today! ham radio 
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the weekender 



plumber’s delight 
coax connector 

About three years ago while looking over flea-mar¬ 
ket offerings at a ham convention, surplus TV hard¬ 
line coax cable caught my eye. The coax line was 
quite inexpensive, but the connectors were expen¬ 
sive and difficult to obtain. To make a long story 
short, the line I brought home ended up in my al¬ 
ready cluttered garage. For the next year or so I won¬ 
dered just why I had bought it and what I was going 
to do with it. One day, while sorting some copper- 
plumbing fittings, I had an idea. I have a plumber's 
delight beam, so why not a plumber's delight con¬ 
nector? 

The result was a successful connector for which I 
make the following claims: 

1. Low cost (approximately $1.50 each). 

2. Long life. 

3. Waterproof. 

4. Makes a rigid connection. 

5. Material readily available. 

6. No great skill needed. 

7. Can be removed and disassembled for inspection. 

Only one possible problem was noted: a !4-inch 
pipe die is required. This is really not too difficult. A 
pipe die may be obtained by purchase or rental. 

The following material covers only 3/4-inch coax 
hardline. Copper fittings for other sizes, 1/2 and 1 
inch, I believe, are also obtainable. So if you have 
coax other than 3/4 inch, check with plumbing-sup¬ 
ply houses. 

First off, 1 /2-inch iron or steel pipe has an outside 
diameter of 3/4 inch. Only two parts are needed to 
make the new connector, (1) a copper-plumbing 
connector to join 1/2-inch OD copper tubing to 1/2- 
inch threaded pipe (3/4-inch OD), and (2) a double 
female coax connector, PL-258. 


By James R. Yost, N4LI, Box 94, Route 1, 
Polkton, North Carolina 28135 
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Exploded view of the assembly. From left are PL-258 
barrel connector, homebrew copper plumbing connec¬ 
tor. plastic insulators and retaining ring. 



Another view of the homebrew hardline coax connec¬ 
tor assembly. 



Details of finished connector. 


step-by-step instructions 

1. Using a hacksaw or tubing cutter, cut off 5/8 
inch of the outer conductor of the hardline. Do not 
cut the foam insulation or center conductor. The 
half-inch pipe die is now used to cut 5/8 inch of 
threads on this end of the line. Trim off the exposed 
foam insulation. The center conductor of the hard¬ 
line is copper-plated aluminum. When removing the 
insulation be careful not to cut or scratch the copper 
plating. 

2. The inner conductor and the two plastic insulators 
must be removed from the PL-258 connector. This is 
necessary because the high heat required in the next 
step would melt the insulators. You'll find a retaining 
ring just on the inside of one end of the connector. 
Remove this ring with a sharp pointed pick. It takes a 
little patience but it can be done. After the retaining 
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ring has been removed, the center conductor and 
two insulators will easily slide out of the shell. 

3. Solder the PL-258 shell or body to the copper fit¬ 
ting. The PL-258 has a shoulder in the center that 
makes a good fit to the inside of the copper fitting. 
This shoulder should have about 1/32 inch showing 
outside the copper fitting when correctly positioned. 
Be sure the end of the PL-258 that does not have the 
retaining ring groove is inserted into the copper fit¬ 
ting. Use a heavy soldering iron, or preferably a pro¬ 
pane torch, to solder the two together. 

4. The inner conductor of the hardline is larger than 
that of a PL-259 connector, which is usually used to 
connect with a PL-258. It will be necessary to com¬ 
plete the following: 

a. Using a 1/4-inch drill bit, ream out one of the 
PL-258 plastic insulators. 

b. Spread the prongs of one end of the PL-258 
center conductor so that it will make a snug fit 
with the center conductor of the hard line. Do not 
change the other end, as it will later mate with a 
PL-259 connector. 

5. You're now ready to reassemble the PL-258 con¬ 
nector. 

a. Insert the small end of the reamed insulator 
first, followed by the spread prongs of the center 
conductor. This is followed by the large end of the 
other insulator. 

b. Re-install the retaining ring. 

Your connector is now complete. 

final remarks 

Before installing it on the coax line, here's a sug¬ 
gestion. To prevent chemical reaction of the copper 
and aluminum use a small amount of joint compound 
on the threads of the aluminum tubing. Electrical- 
supply houses carry several brands, as aluminum 
wire is used in industrial and house wiring. Two 
brands are listed below: 

NOALOX — Joint compound for AI/AI and Al/Cu 
wire connections and aluminum conduit joints. 
Made by Ideal Industries, Sycamore, Illinois, cata¬ 
log No. 30-030. 

OXIBAN — Oxide-inhibiting compound. Made by 
ITT Holub Industries, Sycamore, Illinois 60178, 
catalog No. 15-001. 

These or similar compounds are also recommend¬ 
ed for use on mating aluminum tubing as used in 
beam antennas to ensure electrical connection and 
to prevent seizing. 

ham radio 
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Special $59.95 
Special $19.95 
Special $3.95 


HAL 300 PRE 
HAL 300AyPRE 
HAL 600 PRE 
HAL 600 A/PRE 




11C051 GHz, pre. 

ATF 417 pre amp, net 
MRF 901 UHF transistor, 1 GHz 

COMPLETE KITS: CONSISTING Of EVERY ESSENTIAL PART NEEDED TO MAKE YOUR 
COUNTER COMPLETE HAl-tOOA 7 DIGIT COUNTER WITH fREOUENCV RANGE Of ZERO 
TO 600 MH/ FEATURES TWO INPUTS ONE FOR LOW FREOUENCV AND ONE fOR HIGH 
FRE0UENCV AUTOMATIC ZERO SUPPRESSION TIME BASE IS I 0 SEC OR I SEC GATE 
WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY r 001% UTILIZES TO MM; 
CRYSTALS PPM COMPLETE KIT SI 29 

HAL 300A ’-DIGIT COUNTER (SIM L AR 10 6 LJA 1 WITH FREQUENCY RANGE OF 0 

7M COMPLETE KIT S109 

HAL-50A 8 DiGlT COUNTER WiTH FREQUENCY RANGE OF ZERO TO SO MM/ OR BETTER 
AUTOMATIC DECIMAL POINT ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN 
PUTS ONE FOR LOW FREQUENCY INPUT AN00NE ON PANEL FOR USE W.TM ANY INTER 
NALLY MOUNTED HALTRONI* PRE SCALER FOR WHICH PROVISIONS HAVE AlHEAOY 
BEEN MADE I 0 SEC AND I SEC TIME GATES ACCURACY - 001% UTILIZES 10 MM/ 
CRYSTALS PPM COMPLETE KIT S109 

FREE: HAL 79 CLOCK KIT PLUS AN INLINE RE PROBE WITH PURCHASE Of ANY f RE 
QUENCY COUNTER 

PRE SCALER KITS 

(Pre-drilledG 10 board and all componenls) SI4.95 
(Same as above but with preamp) S24.95 

(Pro-drilled G 10 board and all componenls) $29.95 
(Same as above bul with preamp) $39.95 

HAL-1 GHz PRESCALER, VHF & UHF INPUT & OUT 

PUT OIVIDESBY 1000 OPERATESON A SINGLE S VOLT SUPPL Y 

PREBUILT & TESTED $79.95 

TOUCH TONE DECODER KIT 

HIGHLY STABLE DECODER KIT COMESWITHZSIDED PLATED THRU ANU SOLDER fLOWED 
G TO PC BOARD 7 667 s 2740? AND ALL ELECTRONIC COMPONENTS BOARD MEAS 
URES3I 2*5-172 INCHES HAS 1 ? LINES OUT 0NIV$39.95 
DELUXE 12 BUTTON TOUCHTONE ENCODER KIT M. '»! NEW L M 
chip PROVIDES BOTH VISUAL ANO AUDIO NDICATiUNS' COMES WITH il: UWN 
TWO TONE ANODIZED ALUMINUM CABlNET MEASURES ONLY 2-3/4" . 3 3 4” COM 
PIETS WITH TOUCH-TONE PAD BOARD CRYSTAL CHIP AND ALL NECESSARY COMPO 
NENIS TO FINISH THE KIT PRICEDAT $29.95 

FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND HELD UNU THE PC BOARD 
MEASURES ONLY 9/16 . I 3/4 THIS PARTIAL KIT WITH PC BOARD CRYSTAL CM# 
AND COMPONENTS PRICEDAT 9)4.95 

ACCUKEYER (KIT) THIS ACCUKEVEH lb A REVISED VERSION Hi THE VERY POPULAR 
W84VVF ACCUKEVER ORIGINALL Y DESCRIBED By JAMES GARRETT IN QST MAGAZINE 
ANDTHE 1975 RADIO AMATEUR S HANDBOOK $16.95 

ACCUKEYER — MEMORY OPTION KIT PRuV HiS A SIMFl! UW i 7 ' ME THOU 
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FDR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEVER IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95 

PREAMPLIFIER 

HAL PA 19 WIDE BAND PRE AMPLIFIER, ? ZOO MM/ BAN.'WIDTH l llB 
POINTS! 19 OB GAIN FULLY ASSEMBLED AND TESTED $8 95 

CLOCK KIT — HAL 79 FOUR DIGIT SPECIAL - $7 95 

OPERATES ON 12-VOLT AC iNOT SUPPtlEDl PROVISIONS fOR DC AND 
ALARM OPERATION 

6-DIGIT CLOCK • 12/24 HOUR 

COMPLETE KIT CONSISTING OF 2 PC G-10 PRE DRILLED PC BOARDS I CLOCK CHIP 6 
FNDCOMM CATH READOUTS 13 TRANS 3 CAPS 'I RESISTORS - DIODES 3 PUSH 
BUtTON SWITCHES POWER TRANSFLJRMFR AND INSTRUCTIONS DON T BE FOOLED BY 
PART Al KITS WHERE YOU HAVE 10 BUY EVERYTHING EXTRA PRICEDAT $12.95 

CLOCK CASE AVAILABLE ANO Will Ell ANY ONE 01 THE ABOVE CLOCKS REGULAR 
PRICE $6 50 BUT ONLY $4 50 WHEN BOUGHT WITH CLOCK 
SIX-DIGIT ALARM CLOCK KIT FOR HOME CAMPER RY OR f ELD DAY USE OPER 
ATES ON 12-VOLT AC OR DC AND HAS ITS OWN 60-H/TIME BASE ON THE BOARD COM 
PLETE WITH All ELECTRONIC COMPONENTS AND TWO PIECE PRE DRILLED PC BOAROS 
BOARD SIZE 4“ < 3" COMPLETE WITH SPEAKER AND SWITCHES IE OPERATED ON DC. 
THERE IS NOTHING MORE TO BUY * PRICED AT $16 95 

•TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FROM 
110 VOLT AC *2.S0 

SHIPPING INFORMATION — ORDERS OVER $20 00 WILL BE SHIPPED POSTPAID 
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS 
THAN $20 00 PLEASE INCLUDE ADDITIONAL $150 FOR HANDLING ANO MAILING 
CHARGES SEND SASE FOR FREE fLYER 
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Aluma Tower • AP Products 
(We have The new Etobby-Blox System) 
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the K2GNC 
Giza beam 



A novel approach 
to directional antennas 

If you happen to be looking for something simple 
and inexpensive in a beam antenna, take a look at 
this one. I haven't determined if this is a new con¬ 
cept, but it may be some time before anyone comes 
up with a design that performs better. What is it? The 
Giza beam — a lightweight, low-cost, rugged, direc¬ 
tional array that almost anyone can make in an eve¬ 
ning from junk-box parts. 

I've tried just about every beam over the past 45 
years. The design shown in fig. 1 is easy to build and 
erect and provides plenty of punch. It's a modifi¬ 
cation of the conventional delta-loop wire beam 

(fig. 2). 

In the Giza design, I removed the upper boom (fig. 
2) and brought the apexes of the two loops together, 
which I fastened to the top of the supporting mast. 
There was no obvious difference in the antenna's 
operation. Front-to-back ratio seemed the same, it 
tuned up just as well, and the signal reports remained 
good. One major structural member had been re¬ 


moved and a more rigid, lighter-weight array with a 
lower center-of-gravity resulted. Its pyramidal shape 
and firm, solid construction reminded me of the great 
pyramids of Giza in Egypt, so it seemed appropriate 
to name it the K2GNC Giza beam. 

a practical 15-meter beam 

A bit of shopping brought together all the parts for 
a functional 15-meter Giza beam. I bought two 
straight, knot-free, furring strips for about $1.00. I 
used some No. 18 (1.0-mm) stranded, plastic- 
covered hookup wire for the elements. Lightweight 
TV mast sections provided the main supporting 
member. A few hose clamps, a scrap piece of ply¬ 
wood, and a few miscellaneous small items rounded 
out the bill of materials. 

construction 

Fig. 1 hows construction details with dimensions 
given for 10-, 15-, and 20-meter beams. 

Making the four wooden spreaders, the main 
structural members, requires the most consideration. 
These were ripped from the two furring strips as 
shown in fig. 3. Painting or varnishing the wood will 
help preserve its shape and give it a professional 
appearance. The spreaders may be made of many 

By William Pfaff, K2GNC, Box 41, Moriches, 
New York 11955 
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materials, including bamboo, fiberglass, metal tub¬ 
ing, or thin plastic pipe. 

The mounting plate (fig. 4) for the spreaders was 
made from exterior-grade plywood. It can be any 
convenient size, or you can use dimensions shown 
(fig. 4). Drill or saw a hole into the center slightly 
larger than the mast you're using, then drill some 
holes through it at the proper places for the spreader 
hinge wires. Any stiff, strong wire may be used for 
the hinges; there are no strong mechanical forces on 
them. (A heavy wire coat-hanger is a good choice.) 

To assemble, lay the parts out flat. Run short 
lengths of the hinge wire into the spreader holes, 
bend them, run them through the holes in the 
mounting plate, then twist the ends together to hold 
them in place. 

Mount the four corner braces on the top and bot¬ 
tom of the spreader mounting plate using bolts, lock 
washers, and nuts. Space the braces so that the ver¬ 
tical mast fits snugly between them. 

Wrap lengths of stiff, insulated wire around the tip 
of each spreader and twist together tightly, leaving 
the ends pointing upward. These wires will hold the 
corners of the triangular loops. 

The spacer cords (fig. 1) are lengths of nylon cord 
or fish line tied securely between the spreader tips. 
They should separate the lower sides of the loops by 
the distance shown. To form the loops, cut two 
lengths of plastic-covered, stranded hookup wire to 
the length shown in the table of dimensions in fig. 1. 

You don't have to use insulated wire for the loops. 
Bare wire, if used, need only be insulated at the 
spreader tips where the voltage is high. I used plastic- 
covered hookup wire because it's readily available, 
quite strong, and doesn’t kink during assembly. Mark 
the exact center of both loops. 

matching section 

The gamma match (fig. 5) can be made from a 
length of 450-ohm line or two lengths of bare No. 16 
wire. A variable capacitor is usually used for adjust¬ 
ing the match to the feed line. However, there's an 
old trick of using a length of RG-58/U or RG-59/U 
coax in its place because it's convenient and doesn't 
require a waterproof housing. These cables provide 
capacitances of about 30 pF and 20 pF per foot re¬ 
spectively. They will withstand full legal power at this 
low-voltage point. In fact, for low-power use, it may 
be more convenient to use two- or three-wire shield¬ 
ed microphone cable, which has a greater capaci¬ 
tance. 

Connect the inner conductors together at the end 
and use them for one side of the capacitor. The 
shield is the other side. 

Remove a length of wire from the end of one loop 
and replace it with the gamma match section of that 
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length. Attach the loop ends to the appropriate plas¬ 
tic insulator of the gamma match and the tuning 
stub. Secure the lower sides of the two loops loosely 
to the spreader tips with the stiff wires on each tip. 
Meanwhile keep the insulators centered and the two 
lengths equal. Pull the wires taut so that no slack 
exists in the spacer cords, then firmly twist the stiff 
wire so that the loop wires will not slip through. 

final assembly 

Secure the midpoint of each loop to the mast top 
with a hose clamp and place the mast in the center 
hole of the mounting plate. It doesn't matter whether 
the wire is actually grounded to the mast or not. 
Allow the spreader assembly to fall into a place on 
the mast where the spreaders are horizontal. Use 
hose clamps around the corner braces and tighten 
the mounting plate to the mast. Your Giza beam is 
now assembled. 

tune up 

The array is tuned in the conventional manner. 
However, I suggest that it be tuned to the low- 
frequency end of the band first for reasons to be 
explained. 

First, adjust the reflector stub for best front-to- 



back ratio using your receiver and a strong, distant 
signal. Then position the gamma match slider to a 
point that provides lowest SWR. Once this point is 
found, adjust the gamma coax capacitor by snipping 
off short lengths from its end. At the same time, re¬ 
adjust the gamma match slider. An SWR near 1:1 
should be easily obtained. 

To prevent the coax from shorting at the end, re¬ 
move a very short length of the outer insulation and 
the shield; then seal both ends of the coax with rub¬ 
ber cement, or tape them tightly to prevent water 
from creeping into the shield. Attach your coax feed 
line and you're ready to go on the air at the low end 
of the band. 

a new twist 

When it comes to peaking the antenna at a specific 



frequency in the band, the K2GNIC Giza beam has no 
equal. This operation was discovered by mistake: 
Once, while making some adjustments, the resonant 
frequency mysteriously shifted a considerable 
amount. After some investigation I observed that the 
spreader section had twisted around the mast while 
the mast stood still. This action caused the wire at 
the top of both loops to wrap around the mast. The 
loop lengths had shortened, thus increasing the reso¬ 
nant frequency. The SWR held at 1:1. 

Wrap the wires around the pole by twisting the 
spreader assembly under controlled conditions. I 
tried it and got just what I wanted — an antenna that 
can be set mechanically to any desired frequency in 
the band. 

Loosen the hose clamps on the spreader mounting 
plate and, with the transmitter on the desired fre¬ 
quency, rotate the spreader assembly until you get 
1:1 SWR. 
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Once you've made one of these little giants and 
tried it out, you'll want to try some variations. A 
number of them are obvious. Wrapping the apex of 
the loops around the pole is only one way of accom¬ 
plishing a resonant-frequency shift. The loop wires 
could be pulled down into the mast pole by a wire go¬ 
ing up through the pole. They could be fastened to a 
yoke and pulled through a ring at the top of the mast 
down the outside of the mast. Combining these ideas 
with flexible spreaders or ones that are hinged at the 
central mounting plate could bring about some broad 
frequency variations. You may even encompass 
another band, especially one of the newly acquired 
bands. 

A triband Giza would give many pluses. Using the 
usual feed methods for three-band quads, a few ad¬ 
ditional loops going from the mast to appropriate 
places on the spreaders would result in a more rigid 
structure than a single bander. A two-band model, 
already constructed, has proved this to be true. 

A super lightweight, 20-meter Giza has been built 
using element-size aluminum for the mast and thin- 
walled, small-diameter aluminum tubing for the 
spreaders. These spreaders were tipped with lengths 
of plastic rod and insulated from each other. The 
mast, in this case, extended far enough below the 
spreader mounting plate for thin nylon rope guys to 
be run between it and the tips of the spreaders. This 
design resulted in an extra strong array that has with¬ 
stood some pretty heavy winds. Mounting the anten¬ 
na on the rotor was easy. 

For portable operation or Field Day, what else but 
a Giza, pre-assembled, folded up umbrella-fashion, 
and stowed in the trunk or on the car roof? Be watch¬ 
ful that the loop wires don't get tangled with each 
other. (Perhaps it will help to first check with your 
nearest skydiver friend on how he packs a para¬ 
chute.) , 

The small size and light construction should en¬ 
courage more beams for 40, 80, and who knows, 160 
meters. The same is true regarding the new bands 
when they become available. 

Those who shy away from mounting a big Yagi on 
the roof because of the wife or the neighbors, or who 
otherwise want to be inconspicuous as hams, can 
use No. 22 electric fence wire for the loops. With al¬ 
most invisible wires, the Giza looks like an fm ground 
plane to the untrained eye. (Don't ask me who ever 
saw a ground plane with a rotor on it.) 

does it work? 

So far, the simple construction and light weight of 
the antenna have been extolled. Now, what happens 
when rf goes into it? How does it work? There is an 
inclination to reply, "Try it, you'll like it." However, 
that answer will not satisfy many. 



Twenty-meter Giza beam uses 450-ohm, parallel wire 
line for gamma match. Insulation is stripped from one 
side of line at left end of line for adjustable shorting 
strap. Microphone cable at feed line input terminal 
serves as gamma capacitor Nylon guy lines from 
aluminum spreader tips to rotor make structure rigid. 


Without an accurate means of measuring forward 
gain, one way to determine performance is to get 
front-to-back readings. So, with the 20-meter array 
at a height of only 30 feet (9 meters), readings were 
gathered from many sources both in the U.S. and 
foreign countries. The readings averaged around 30 
dB. Some readings went as high as 35 dB. Off the 
sides the reports were about 35 dB lower than off the 
front. One report said the signal disappeared off both 
the side and the back when it was 35 dB on the front. 



Stiff wire hinges secure spreaders to central spreader 
mounting plate. Corner braces and hose clamps fasten 
mounting plate to vertical pole. Wire wraps on 
spreaders prevent wood from splitting. 
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XF910 DET 


XF9B 


This all compares favorably with most other good, 
normal-sized beams. It is probably better than other 
beams when they are operating off their resonant 
frequency. 

Performance off the front made my heart leap 
many times. Signal reports rarely, if ever, have any 
real technical merit, so to say that RST 599 or 599FB 
was a common report from DX stations is insignifi¬ 
cant. However, using the Giza on 20 meter phone 
has, for the first time, given me 100 percent contacts 
one time after another, and 20 meters is where you 
separate the men beams from the boy beams. 
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Author's second-generation harmonic. Brett, shows 
off lightweight (7-1/2-pound. 3.4 kgl, sturdy construc¬ 
tion of 15-meter Giza beam. 


conclusion 

There is still much work to be done. What happens 
when you change the spacing between elements? 
What is optimum? Can a third or fourth element be 
added? This remains to be seen. But at this station it 
is very unlikely that I will ever go back to making a 
quad, Yagi, or conventional delta loop again. This 
one does the job so much more easily. 

Thanks to my ever-loving wife, Roz, who has put 
up with a yard full of wires and poles these many 
years of our happy married life. Also, thanks to all 
those hams who gave reports at various headings, 
and my daughter, Lee, who so willingly typed this 
article. 

ham radio 


Running barefoot with a beam at 30 fedt 19 meters) 
just cannot, of course, compare with the real profes¬ 
sional, uppercrust gang and their five elements at 150 
feet (46 meters). But when this antenna gets its dan¬ 
der up in the air, fully charged with a linear, it should 
hold its own with any array of comparable size. 
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Reduce QRM with improved IF selectivity 

The XF-9B crystal filter is the heart of good, modern receiver 
(and transceiver) designs. It Is used between the mixer stage and 
the 1C IF amplifier stage to suppress adjacent channel in¬ 
terference by over 100 dBs. 


I.C. IF 
AMPl. 


The XF-9B can also be used to upgrade older receiver designs 
which use vacuum tube or discrete transistor IF amplifier 
stages PRICE $68.60 plus shipping 
Specification XF-9B 

Center Frequency 9.0 MHz Shape Factor 6 60 dB 18 

Bandwidth 2.4 KHz 6:80 dB 2 2 

Passband Ripple w2 0dB Ultimate Attenuation 100 dB 

Insertion Loss w3.5dB Terminations SOOohms 

Export Inquiries Invited 30 pF 


1296 MHz EQUIPMENT 
Announcing the new 1296 MHz units 
by Microwave Modules. 

Low No>M RtCflVt Con •♦'ter VM. 1 296 144 

tow Noel*Rfttivf PrumpM* VMji?96 
lOwt-Owtf lf«CAAMUNSVf*TER 144 

Mat «■ mi' ••|ut*> 12W MHz >!•«•* MMwmi Mart inptwt 


TRANSVERTERS FOR A TV 
OSCARS 7, 8 & PHASE 3 

rransveders by Microwave Modules arm other manufacturers can convert your 
existing Low Band rig to operate on Ihe VHF & UHF Danas Models also 
availaoie lor 2M to 70cm and lor ATV operators from Ch2/Ch3 to 70cms 
Each Iransvertet contains Doth a lx up converter and a Rx down converter 
Write lor details ol Ihe largest selection available 
Prices start at S199.95 plus $4.50 shipping. 

SPECIFICATIONS 


Output Power 
Receiver N F 
Receiver Gain 
Prime Power 


tow 

3 dB typ 
30 dB lyp 
12V DC 


Attention owners ol Ihe original MMI432-28 models Update your transverler 
to operate OSCAR 8 & PHASE 3 by adding the 434 to 436 MHz range Mod kit 
including lull instructions $26 SO plus $1 SO shipping etc 

ANTENNAS (FOB CONCORD, VIA UPS) 

144-148 MHz J-SLOTS 

8 OVER 8 HORIZONTAL POL + 12.3dBd D8/2M $63.40 

8 BY 8 VERTICAL POL. • D8/2M VERT $72.95 

8 + 8 TWIST 8XY/2M .. 'Vj| $57.75 

-V 420 450 MHz 

' ^ MULTIBEAMS 

^ For local, DX, OSCAR. 

("tf 1 -1-- ' and ATV use. 

48 EL. GAIN + 15.7 dBd 70/MBM48 $75.75 

88 EL. GAIN + 18.5dBd 70/MBM88 Pleaseask 

UHF LOOP YAGIS 

28 LOOPS GAIN +20dBi 50-ohm, Type N Connector 

1250-1340MHZ 1296 LY 8 ft. boom $59.70 

1650 1750 MHz 1691-LY 6 It. boom $64.70 

Send 36c (? stampsi lot lull details ol KVG crystal products and an your VHF & UHF equip 
ment requirements 

Pre-Selector Filters Amplifiers SSB Transverters 

Varactor Triplets Crystal Fillers FM Tiansverters 

Decade Pre Scalers Frequency Filters VHF Converters 

Antennas Oscillator Crystals UHF Converters 


Spectrum 
International, Inc. 
Post Office Box 1084 
>rd, Mesa. 01742, USA 
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ENCOMM. INC LIMITED WARRANTY 


Encomm. Inc ... X-W' oTC«r'“n v 'c!Td ,H W"c o. 

:;r:: rr rr ^ - - -.-—... 

kmamh'P lo, the 90 day pe"“d 
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^TeenTJ pZ«e o, obtain, me —am, ’."" 

extended service period 

for A PERIOD OP TWO IT. YEARS PROM DATE OP PURCHASE 
THE ORIGINAL PURCHASER MAY OBTAIN EXTENDED 
SERVICE ON all the SEMICONDUCTOR COMPONENTS USED IN THIS 
SE UNIT noTincluding final transistors failures CAUSED BY 
IMPROPER INSTALLATION static DISCHARGE ABUSE OR 
UNAUTHORIZED alignment ARE NOT INCLUDEO 
maximum CHARGE POR this SERVICE WILL BE ONE HOUR AT 
THE THEN CURRENT ENCOMM INC SHOP 
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Questions and Answers 


Entries must be by letter or post card only. No telephone requests 
will be accepted. All entries will be acknowledged when received. 
Those judged to be most informative to the most Amateurs will be 
published. Questions must relate to Amateur Radio. 

Readers are invited to send a card with the question they feel is 
most useful that appears in each issue. Each month's winner will 
receive a prize. We will give a prize for the most popular question of 
the year. In the case of two or more questions on the same subject, 
the one arriving the earliest will be used. 


power supply regulation 

/ need some insight on why the 
output of the regulator shown in the 
schematic diagram does not function 
properly. John R. Pape, KA2FJA. 

The regulator circuit looks OK, but 
you may be asking too much from the 
power transformer. According to 
your schematic diagram, it is rated at 


17 volts at 6 amperes (102 watts) in¬ 
put, but it is asked to deliver 5 
amperes at 35 volts (175 watts) out. 
To overcome this problem, change 
the rectifier circuit from bridge to full- 
wave. This will provide you with 17.5 
volts at 5 amps (87.5 watts) output. 
Of this, 69 watts will be delivered to 
the load, while 18.5 watts will be 
dissipated as heat. The load on the 


transformer will now be within its 
rating. Of course, you will need a 
transformer with a center-tapped 
secondary. 

soldering RG-8to a PL-259 

How do you get a decent solder 
connection to RG-8 braid when 
installing a PL-259? James T. 
Petersen, WD0GYD. 

There is a step-by-step procedure 
for assembling PL-259 fittings to 
RG-8 cable on page 17-11 of the 1981 
edition of the ARRL Handbook. Note 
that soldering of the braid to the plug, 
or tinning, is the last step in the pro¬ 
cedure; even though the dielectric 
material may soften, it should not run 
out or be deformed because it is held 
in place by the body of the assembly. 

Another excellent source is Practi¬ 
cal Antennas for the Radio Amateur, 
by Robert M. Meyers, W1XT, pub¬ 
lished by Scelbi Publications. Both 
books are available from Ham Radio's 
Bookstore, Greenville, NH 03048. 

current flow 

Could you explain how it is possible 
that electrons flow from negative to 
positive but conventional current 
flow is from positive to negative? 
Fred Nordstrom, KA4IZK. 
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As a matter of convention, when 
we discuss electric current flow, we 
always show the direction in which a 
positive charge would flow. Electrons 
always flow in the opposite direction. 
For example, in a vacuum tube cir¬ 
cuit, as shown here, electrons are 
boiled out of the cathode and are at¬ 
tracted to the positive plate. By con¬ 
vention, however, we indicate the 
direction of current flow with an ar¬ 
row which points in the direction 
opposite to the flow of electrons. 



H H [ 


It is interesting to note that in an 
electrolytic cell or battery, electrons 
accumulate on the negative terminal 
because of a chemical reaction. If 
then, an external conducting circuit 
connects the negative with the posi¬ 
tive terminal, electrons will flow from 
the negative to the positive terminal 
over the external circuit. By conven¬ 
tion, we indicate this "current" flow 
by an arrow pointing from the posi¬ 
tive to the negative battery terminals. 
Confusing, isn't it? 

PEP input and output 

What is the easiest, most appro¬ 
priate and least expensive method for 
determining input and output power 
in dc or PEP watts? David Ruscitti, 
WA1FRC. 

To determine dc input power, all 
you need do is multiply the PA plate 
current by the plate voltage with key 
down or while whistling into the 
microphone. Determining input and 
output PEP is not quite so simple. 
Peak envelope power cannot be 
measured directly with meters, since 


meters respond to the average ampli¬ 
tude of the modulation envelope. It 
has been generally agreed that peak- 
to-average input power ratios during 
a modulation peak will be about 2:1 
with the average human voice. The 
FCC allows 2-kW PEP input max¬ 
imum, assuming the average dc input 
power (as indicated by the meters) 
does not exceed 1 kW. Thus, if your 
voice characteristics are such that the 
peak-to-average dc input power ratio 
is more than 2:1, you must run less 
than 1-kW dc input, as measured by 
the meters, to comply with the FCC 
regulation. 

About the same things can be said 
for average and PEP output powers. 
If you have access to a well-calibrated 
rf power meter, you can determine 
the key-down power output (or aver¬ 
age voice output power) of your 
transmitter in the usual manner, but 
the PEP output remains as elusive as 
ever. 

If your rig employs ALC or speech 
processing, the chances are very 
good that the peak-to-average output 
power ratio is about 2:1. 

two-tone test 

Heathkit mentions the two-tone 
test to check my linear's linearity. My 
text books mention this test but fail to 
explain how these tones are gener¬ 
ated or what frequencies are used. 
Would you tell me how this test is 
performed? George A. Brooks, 
WA1BUJ. 

The 1981 edition of the ARRL 
Handbook includes information on 
page 12-18 for two-tone testing of 
SSB transmitters. An audio oscillator 
provides one of the two tones, while 
a small amount of carrier unbalance 
(purposely developed) provides the 
other tone. Or you can null out the 
carrier and feed two audio signals 
into the microphone jack. A two-tone 
generator is described for this pur¬ 


pose in ham radio, April, 1972.* 

There are no specific tone frequen¬ 
cies that need to be used, but they 
should be within the audio passband 
of the exciter's microphone amplifier 
circuit. Generally, one tone is adjust¬ 
ed to 800 Hz while the other is set to 
about 2000 Hz. 


"Hank Olson, W6GXN, "Low Distortion Two-Tone 
Oscillator for SSB Testing," ham radio, April, 1972, 
page 11. 

rules el thumb for colls 

Is there a general rule of thumb 
about the number of turns per inch 
and total number of turns to yield a 
given inductance? Don Richardson, 
WB5UIA. 

A useful formula for determining 
the inductance of single-layer sole¬ 
noids, which is sufficiently accurate 
for use in the Amateur high-frequen¬ 
cy band*, is: 

_ r 2 n 2 
L ~ 9r+10$ 

where L = inductance (pH) 

r = coil radius (inches) 
i = coil length (inches) 
n = number of turns 

Solving for n will give the number of 
turns: 

yjL(9r + 10 r ) 

n = -—-— 

r 

Once the number of turns is deter¬ 
mined for a coil of a given induc¬ 
tance, merely divide n by coil length, 
s. , to obtain the number of turns per 
inch. 

At VHF the formula becomes inac¬ 
curate because conductor thickness 
becomes an appreciable part of the 
size of the coil and cannot be 
neglected. The 1981 edition of the 
ARRL Handbook contains a handy 
graph for determining the inductance 
of coils wound with no. 12 (2.1 mm) 
bare wire, 8 turns per inch. 

ham radio 


may 1981 Q3 59 





$**NWoo 0 


INPUT 


B— 




LOW 


•FILTER* 

mOHl HKJH* 


.PUSH 


ON* 


The TS-530S SSB/CW transceiver is 
designed with Kenwood’s latest, 
most advanced circuit technology, 
providing wide dynamic range, high 
sensitivity, very sharp selectivity 
with selectable filters and IF shift, 
built-in digital display, speech 
processor, and other features for 
optimum, yet economical, operation 
on 160 through 10 meters. 

TS-530S FEATURES: 
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MODE 

USB 


MIC GAIN 
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LSB 


PROC 
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10 
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IF shift, digital display 


Built-in digital display 

Large, six-digit, fluoresc 


Large, six-digit, fluorescent-tube 
display shows actual receive and 
transmit frequencies on all modes. 
Backed up by analog subdial. 


Narrow/wide filter combinations 

Any one or two of three optional 
niters ... YK-88SN (1.8 kHz) SSB, 
YK-88C (500 Hz) CW. YK-88CN 
(270 Hz) CW ... may be installed for 
selecting (with *N-W" switch) wide 
and narrow bandwidths on CW 
and/or SSB. 


IF shift 

Moves IF 


Moves IF passband around received 
signal and away from interfering 
signals and sideband splatter. 


• 160-10 meter coverage, including 
three new bands 

Transmits and receives (LSB. USB. 
and CW) on all Amateur frequencies 
between 1.8 and 29.7 MHz. including 
the new 10. 18. and 24 MHz bands. 
Receives WWV on 10 MHz. 


Built-in speech processor 

Combines an audio compression 
amplifier with change of ALC time 
constant for extra audio punch and 
increased average SSB output power, 
with suppressedsideband splatter. 


Wide receiver dynamic range 

Greater immunity to strong-signal 
overload, with MOSFET RF amplifier 
operating at low level for improved 
1MD characteristics, junction FETs in 
balanced mixer with low noise figure, 
and dual resonator for each band. 
Two 6146B’s in final 
Runs 220 W PEP/180 W DC input on 
all bands. 

Advanced single-conversion PLL 
system 

Improved overall stability and 
improved transmit and receive 
spurious characteristics. 

• Adjustable noise-blanker level 
Pulse-type (such as ignition) noise is 
eliminated by built-in noise blanker, 
with front-panel threshold level 
control. 

RF attenuator 

The 20-dB RF attenuator may be 
switched in for rejecting IMD from 
extremely strong signals. 
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arrow-wide filter switch 


VFO-230 remote digital VFO with 20-Hz 

steps, five memories, digital display 

KB 1 deluxe VFO knob 

PC-1 phone patch 

HS-5 and HS-4 headphones 

HC-10 digital world clock 

YK-88C (500 Hz) and YK-88CN (270 Hz) 

CW lllters and YK 88SN (1.8 kHz) SSB 

narrow niter 

MC-30S and MC 35S noise-canceling 
hand microphones 


for fixed-station 


Matching accessories 
operation: 

• SP-230 external speaker with selectable 
audio niters 

• VFO-240 remote VFO 

• AT-230 antenna tuner/SWR and power 
meter 

• MC-50 desk microphone 
Other accessories not shown: 

• TL-922A linear ampliner - sgJP 

• SM-220 Station ^ 

Monitor /" 


^KENWOOD 

... pacesetter in amateur radio 


Specifications and prices are subject to change u'lthout notice or obligation. 














a coreless balun 


1:1 impedance-matching 
transformer using 
RG-8X coaxial cable 

What's a balun? What good is it? Why use it? These are questions 
often heard among Amateurs. Balun is an acronym for balanced-to- 
unbalanced transformer. The balun is used predominantly in rf 
transmission lines. A balun placed between an unbalanced feedline 
(such as coax transmission (inel and a balanced antenna Isuch as a 
dipole or Yagi-antenna driven element) will eliminate or reduce 
antenna currents on the transmission line, which could cause radio¬ 
frequency interference (TVI, BCl). 

Much controversy exists in Amateur circles concerning the use¬ 
fulness of the balun. Some Amateurs swear by it. Others swear at 
it, claiming that the balun is an unnecessary nuisance and expense. 

Be that as it may, good engineering practice says that a transition 
between an unbalanced transmission line and a balanced load is, 
indeed, necessary. We therefore present this article by Roy Lehner, 
WA2SON, on a coreless balun for Amateur transmission lines. 
Editor 


In pursuit of a balun for my new triband Yagi 
antenna, I found Badger's article 1 informative and 
encouraging. Attempting to adapt the design prin¬ 
ciples outlined in his article into a finished 
transformer was somewhat difficult for several 
reasons. The RG-141/U (Teflon dielectric) coaxial 
cable is extremely difficult to obtain and its cost is 
more than $3.00 per foot. How do I make the con¬ 
nections to the antenna and feedline that are water¬ 
proof and electrically sound? How can the finished 
unit be mounted on a Yagi-antenna boom in a neat 
and orderly manner? The following article discloses 
my resolution to these problems. 

The coax I chose is the newly introduced RG-8X, a 
52-ohm cable that's inexpensive (about 25 cents a 

By Roy N. Lehner, WA2SON, 135 Theodore 
Street, Buffalo, New York 14211 
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foot) and capable of handling one kW. It is also easy 
to work with and coils neatly into a 4-inch (100-mm) 
diameter coil. (The coil diameter should be 15 to 20 
times the coax diameter.) 1 

RG-8X cable can't withstand the same electrical 
stress as RG-141/U, because of its lower power 
rating. Using a badly mismatched antenna could ruin 
the RG-8X coax in the same way that coaxial feed¬ 
lines may be ruined under high SWR conditions. In 
terms of balun efficiency and performance, both 
cables are equal and do a superb job — much better 
than the popular ferrite or air-wound enameled wire 
baluns on today's market. 

construction 

The balun consists of two equal windings of RG- 
8X coax, each 42 to 48 inches (1.07 to 1.22 meters) 
closewound into a single-layer coil (fig. 1). Although 
the exact length isn't critical, it's important that the 
two windings be equal in length to preserve electrical 
balance. Termination points A-E can be neatly made 
through use of No. 10 (M5) machine screws and eye- 
type wire terminals. Keep the connections as short 
and direct as possible. By keeping jumper B-E on the 
outside of the housing, the shield side of the input 
may be readily identified without having to remove 
the top cover once it is cemented in place (after, of 
course, the U-bolt is tightened to the supporting 
antenna boom). 

The balun enclosure (fig. 2) should not be made of 
metal because of possible detuning effects on the 



4"(l00mm) 



fig. 2. Physical layout of cylindrical balun housing. Out¬ 
put termination points C and D are located on the 
opposite side of the container. Top and bottom covers 
are epoxied in place. B-E jumper is mounted on outside 
of housing to identify shield side of input. 


resonant transformer. A functional and inexpensive 
container may be fashioned from a 4-inch (100 mm) 
PVC pipe coupling cut down to 2-1/2 inches (65 mm) 
long. Alternatively, a short length of acrylic tubing, 
or even some plastic freezer containers, may be used. 
In any case, be certain that the housing is watertight 
and that the top and bottom covers have no gaps, 
once cemented into place. 

Placing the tube on a piece of sandpaper and slow¬ 
ly rotating it will help ensure a flat and even edge. 
Two 1/8-inch (3-mm) drain holes should be drilled 
into the housing bottom. 

Similar baluns may be constructed for the 160-40 
meter bands; however, a longer winding of coax will 
be required. (See reference 1 for details.) With a little 
mechanical ingenuity, there's no reason why this 
type of balun couldn't be used for flat-top wire 
dipoles, so long as the enclosure is capable of with¬ 
standing the stresses imposed. 

What more can be said — good balun, good price, 
good luck! See you in the pileups. 

references 

1. George Badger, W6TC, “New Class of Coaxial-Line Transformers,” ham 
radio, March, 1980, pages 18-29. 

2. Fundamentals of Single-Sideband, Third Edition, September 15, I960, 
Collins Radio Company, Cedar Rapids, Iowa, pages 10-11. 
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The right design — for all the right 
reasons. In setting forth design pa¬ 
rameters for ARGOSY, Ten-Tec engi¬ 
neers pursued the goal of giving 
amateurs a rig with the right features 
at a price that stops the amateur 
radio price spiral. 

The result is a unique new trans¬ 
ceiver with selectable power 
levels (convertible from 10 WJ 
watts to 100 watts at the flick 
of a switch), a rig with the 
right bands (80 through 10 g 

meters including the new 30 ^ " 

meter band), a rig with the w 

right operational features |] 

plus the right options, and 
the right price for today's 
economy—just $549. AJ 

Low power or high power. 

ARGOSY has the answer. Now you 
can enjoy the sport and 
challenge of QRPp 
operating, and, 
when you need it, 
the power to stand 
up to the crowds in 
QRM and poor 
band conditions. 

Just flip a switch to 
move from true 
QRPp power with 
the correct bias 
voltages to a full 
100 watt input. 

New analog 
readout design. 

Fast, easy, reliable, 
and efficient. The 
modern new 
readout on the 

ARGOSY is a ^>«|» 

mechanical de- 
sign that in¬ 
stantly gives you all significant figures 
of any frequency. Right down to five 
figures (± 2 kHz). The band switch 
indicates the first two figures (MHz), 
the linear scale with lighted red bar- 
pointer indicates the third figure 
(hundreds) and the tuning knob skirt 
gives you the fourth and fifth figures 
(tens and units). Easy. And effi¬ 
cient—so battery operation is easily 
achieved. 

The right receiver features. Sen¬ 
sitivity of 0.3 p\J for 10 dB S+N/N 
Selectivity: the standard 4-pole 
crystal filter has 2.5 kHz bandwidth 
and a 1.7:1 shape factor at 6/50 dB. 


e right Other cw and ssb filters are available utes c 
gn pa- as options, see below, l-f frequency show 
:c engi- is 9 MHz, i-f rejection 60 dB Offset powe 
giving tuning is ± 3 kHz with a detent "off" ceivec 
zatures position in the center. Built-in notch full bi 
nateur filter has a better than 50 dB rejec- tenna 
tion notch, tunable from 200 Hz to with v 
1 trans- 3.5 kHz. An optional noise blanker of contn 

Here’s a Concept 
You Haven’t Seen 
In Amateur Radio 
For A Long Time— 

>w you Low Price. 
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TEN-TEC 

$549 


the i-f type has 50 dB blanking 
range. Built-in speaker is powered 
by low-distortion audio (less than 2% 
THD) 

The right transmitter features. Fre¬ 
quency coverage from 80 through 
10 meters, including the new 30 me¬ 
ter band, in nine 500 kHz segments 
(four segments for 10 meters), with 
approximately 40 kHz VFO overrun 
on each band edge. Convertible 
power: 100 or 10 watts input with 
100% duty cycle for up to 20 min¬ 


utes on all bands. 3-function meter 
shows forward or reverse peak 
power on transmit, SWR, and re¬ 
ceived signal strength PTT on ssb, 
full break-in on cw. PIN diode an¬ 
tenna switch. Built-in cw sidetone 
with variable pitch and volume. ALC 
control on “high’’ power only where 
needed, with LED indicator. 
m Automatic normal sideband 
selection plus reverse Nor- 
* mal 12-14V dc operation 

plus ac operation with op- 
^ A A tional power supply. 
m The right styling, the right 

HO size. Easy-to-use controls, 
~ fast-action push buttons, all 

~ located on raised front 

panel sections. New meter 
with lighted, easy-to-read 
scales. Rigid steel chassis, dark- 
painted molded front 
panel with matching 
aluminum top, bot¬ 
tom and back. 
Stainless steel tilt- 
up bail. And it's 
only 4" high by 
9W wide by 12" 
deep (bail not ex¬ 
tended) to go any¬ 
where, fit any¬ 
where at home, in 
the field, car. plane 
or boat. 

The right acces¬ 
sories— all front- 
panel switchable. 
Model 220 2.4 kHz 8- 
pole ssb filter 

$55; Model 

nffftCfOT 21818 kHz 8 

pole ssb fi | ter 

$55; Model 217 
500 Hz cw filter $55; Model 219 250 
Hz cw filter $55; Model 224 Audio 
cw filter $34; Model 223 Noise 
blanker $34; Model 226 internal Ca¬ 
librator $39; Model 1125 Dc circuit 
breaker $10; Model 225 117/230V 
ac power supply $129. 

Model 525 ARGOSY - $549. 

Make the right choice. ARGOSY— 
for the right reasons and low price. 
See your TEN-TEC dealer or write 


for full details. 
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TEN-TEC INC 

SEVIERVIUE. TENNESSEE 37112 
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low-noise, low-cost 

10-60 MHz preamp 


Design and construction 
of a narrow and wideband 
preamp for the 
vhf and microwave i-f bands 

Amateur bands above 21 MHz offer a challenge 
for those who like to experiment and build their own 
equipment. The vhf-to-microwave frequencies allo¬ 
cated to the Amateur service are not overly populat¬ 
ed, and this poses a problem. If these bands are not 
used, we stand a good chance of losing them to 
other services. Remember what happened to the 
11-meter band — we didn't use it, so now it's domi¬ 
nated by Citizen Band users. It's possible that our 
vhf-microwave bands could suffer the same type of 
FCC regulation. If we don't use them, we lose them. 


This article provides some interesting ideas for the 
vhf-microwave enthusiast. Are you thinking about 
adding a preamp to an old 6- or 10-meter receiver? 
Are you contemplating a low-noise i-f preamp for a 
microwave mixer with an i-f between about 10-60 
MHz but don't want to spend a lot of money for very- 
low-noise transistors? Read on. 

preliminary work 

While doing some vhf-preamplifier work, I built 
and tested several units using the inexpensive 
NE41632E-2 bipolar transistor. This device (about 
$3.00 in 1-9 quantities) provided results equal to 
those obtained about two years ago with a preampli¬ 
fier 1 using a pair of transistors costing about $16.50! 

The results were so impressive that I decided to 
mount each of a pair of these preamps on two differ¬ 
ent 10-GHz Gunnplexers.® 


I ®Microwave Associates registered trademark. 

By Geoff Krauss, WA2GFP, c/o UHF Electro¬ 
specialties, Inc., 16 Riviera Drive, Latham, New 
York 12110 
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The preamps described below have either a narrow 
bandwidth, for single-band units, or a relatively 
broad bandwidth, which covers 10-60 MHz. The 
broadband circuit is particularly attractive for a 
Gunnplexer® i-f preamp because a very-low-noise 
figure and reasonable gain are obtainable over a 
bandwidth allowing relatively widely separated i-fs 
(such as 10.7 and 30 MHz) to be used, with a single 
preamp attached to a single microwave front end. In 
fact, the bandwidth-limiting factor appears to be the 
usable frequency range of the toroidal core used in 
the output-impedance matching circuit — a core 
rated for a wider frequency range will broaden the 
bandwidth range even further. 

results? 

If you're at all like I am, this is the first question you 
ask and the first information you look for (table 1). 


table 1. Comparison of test results for narrowband and 
broadband preamps. 



narrowband 

broadband 


50-ohm Z S /Z L 

50-ohm Z S /Z L 

200-ohm Z s 
50-ohm Z L 

10.7 MHz NF 

— 

1.57 dB 

1.31 dB 

G, 

— 

15.00 dB 

16.30 dB 

G, 

- 

- 44.00 dB 

- 43.00 dB 

30 MHz NF 

1.03 dB 

1.07 dB 

0.94dB 

G, 

23.50 dB 

21.00dB 

25.50dB 

G, 

131 dB max G f ) 

- 34.00 dB 

- 39.00 dB 

- 38.00 dB 

BW 

10.20 MHz 

- 

- 

50 MHz NF 

1.07 dB 

1.13dB 

0.98 dB 

G, 

22.00 dB 

22.00 dB 

24.00 dB 

G r 

(30 dB max G f ) 

- 33.00 dB 

- 35.00 dB 

- 32.00 dB 

BW 

6 MHz 

- 

- 


Note: NF is noise figure. G f is associated forward gain at the listed NF. G r is 
reverse gain. BW is bandwidth, and max Gf is maximum forward gain if 
tuned without regard for NF. 


circuit design 

Both narrow and wideband preamps use the com¬ 
mon-emitter configuration and an identical bias net¬ 
work (figs. 1 and 2). Note that both circuits use 
some common components (see parts lists). The 
device emitter is connected to ground through a 100- 
ohm resistor, R2, bypassed with a 0.01 /tF disc cap, 
C5. A bypassed variable resistor, R1 (1-k pot), is con¬ 
nected to a bypassed 5.1-volt zener, 3-k resistor 
series circuit. The junction of the pot and zener is dc- 
connected to the device base, while the end of the 
3-k resistor is dc connected to the device collector. 

An "idiot" diode, 1N914, 1N4148, or any other 



small-signal diode rated for at least 15 volts, is in 
series with a current-limiting resistor, R4. If a 3-k 
resistor isn't available for R3, a 2.7 k will work as 
well, although slightly more preamplifier current will 
be drawn from the B + supply. 

Resistor R1 sets device collector current for mini¬ 
mum noise figure (or for maximum gain, depending 
on the desired use). All of the preamplifiers were built 
on a "universal" single-sided PC board (see fig. 8, 
reference 2). 

construction 

The preamps were built in general accordance with 
the schematics of fig. 1 (narrowband) and fig. 2 
(broadband), with exceptions as noted below. 

Narrowband preamp. These units were built 
according to fig. 1 except that I didn't use variable 
caps C2 and C7; instead I used two variable inductors 
(0.68 nH nominal inductance) for LI and L2. (For the 
50-MHz preamp, fig. 2, I used C2 and C7 with toroid¬ 
al inductors for LI, L2.) This difference in tuned cir¬ 
cuits was made because of the parts I had on hand at 
the time. 

The 30-MHz preamp can be built with the toroidal 
inductor-variable capacitor circuits used in the 50- 
MHz unit. The adjustment range of C2 and C7 (fig. 
1) is sufficient for tuning the preamp to either band. 

Tuning is accomplished by first adjusting R1 (1-k 
pot) for about 4 mA of total preamplifier input cur¬ 
rent from a 10-12 volt dc source. (See figs. 1 and 2). 
If a signal generator isn't available, connect the unit 
in series with the receiver and tune in a moderately 
weak signal. 

Adjust Cl, C2, C7, and C9 (or Cl, LI, L2, and C9 if 
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(yellow) core 


fig. 2. Schematic of wideband preamplifier. Connec¬ 
tions also shown for use as a microwave mixer i-f 
amplifier. 


variable inductors are used) to peak the signal on the 
receiver S meter. Try to use a signal that, even when 
tuning is complete, doesn't come close to pinning 
the S meter. 

It's advisable to finely tune the preamp by 
repeating the adjustments several times as they inter¬ 
act somewhat. If a signal generator is available, the 
signal amplitude can be decreased as the preamplifier 
is tuned to maintain the receiver S meter at a point 
approximately midway on its scale. Tuning for mini¬ 
mum noise figure can be accomplished by the 
method of adjusting Cl (and either C2 or LI) for best 
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fig. 3. Test setup for a 4:1 input impedance. 


signal-to-noise ratio on a weak signal. (A noise-figure 
test setup is preferable, although many can't obtain 
such equipment.) 

Broadband preamp. No tuning components are 
used. Set R1 for minimum noise figure (about 4 mA 
total current) or maximum gain, as desired. As 
shown in fig. 2, the unit is designed for a 200-ohm 
source impedance, which may be provided by the 
output of a microwave mixer. Fig. 3 illustrates the 
input test setup, in which a 4:1 impedance trans¬ 
former can be used to increase the 50-ohm source 
impedance of a signal generator, or noise source, to 
200 ohms. (I use a Minicircuits Labs T4-1 trans¬ 
former, but another homebrew transformer can be 
used instead.) If used in a system requiring a 50-ohm 
source impedance, permanently connect the second 
toroidal transformer into the input circuit. 


Gunnplexer adaptation 

Fig. 4 illustrates one way to mount the i-f preamp 
to the mixer block, A, of a Gunnplexer® microwave 
front end. Hold block A so that you can see into 
waveguide opening B. Note that ferrite circulator rod 
C is to the right, and mixer diode D is to the left, of 
local oscillator injection screw E, which runs from the 
top center of the block in front of the Gunn oscillator 
iris, F. 

On the top surface of block A are: injection screw 
E (front center), which is held from turning by a nut 
I; the mixer-output post, G, to the left and behind 
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screw E; and a ground stud, H, almost directly 
behind screw E. 

Start with the preamp, built on a piece of PC 
board 1. (The preamplifier shown is for the universal 
board of reference 2. The large arrow is the base lead 
on the board.) This PC board is slightly wider than 
width W of block A (fig. 4). 

Carefully unsolder the leads of the 1-k resistor and 
zener, which come with the Gunnplexer®, from 
ground stud H; then remove mixer output post G 
(still soldered to the resistor and zener) by pulling 
gently straight up. This post fits over a smaller-diam- 
eter pin, which protrudes from the mixer insulator — 
be careful not to damage this pin. 

Referring to fig. 4, drill a small hole, la, into the 
PC board at the solder pad at the input end of Cl. 
Align this hole over the mixer pin, now present at 
location G, and mark the PC board with the location 
for the head of screw E and ground stud H. 

Remove the PC board, and drill hole 1b to com¬ 
pletely clear screw E and nut I. Drill another hole, 1c, 
to clear the head of ground stud H. A safe method is 
to use increasingly greater-diameter drills and check 
the hole match often by placing the PC board 1 over 
the top of block A. Do not touch the setting of, or 
otherwise attempt to adjust, screw E or nut I, while 
fitting the board. 

Preamplifier PC board 1 can be mounted directly 
on top of the block, with mixer output-post G 
soldered through hole la to the Cl pad, and the pre¬ 
amp ground soldered to ground stud H. (However, I 
prefer to place a shield box completely around the 
preamp.) 

I used a piece of unetched PC board, 2, (single or 
double sided), which is slightly larger than preampli¬ 
fier PC board 1 — and drilled three holes: 2a, 2b, and 
2c to clear the respective mixer output insulator (a 
plastic "button" surrounding the mixer pin); nut I; 
and stud H. Unetched board 2 is placed right on the 
top of block A and soldered to stud H. 

A pair of end walls, 3 and 4, and side walls, 5 and 
6, are soldered to bottom piece 2 to make an open- 
top box, which will receive preamplifier PC board 1. 
Mixer-contact terminal G is permanently soldered in 
hole la at the input pad of preamplifier PC board 1. 

The PC board is now moved down through the 
open top of the box, with mixer contact terminal G 
being placed over and surrounding the mixer pin. 
Screw E passes through hole 1b, and stud H passes 
through hole 1c. The ground portion of preamp PC 
board 1 is soldered to stud H and is tack-soldered to 
the inside surfaces of the box side and end walls 3-6. 
An rf output connector and B + feedthrough capaci¬ 
tor may be soldered through the box walls. 

The box is then covered, and the shielded enclos¬ 


ure is complete. This mounting scheme has several 
important advantages: 

1. Full shielding is achieved to minimize i-f inter¬ 
ference. 

2. Minimum input lead length, between the mixer 
output and the preamplifier input, is achieved to 
maintain minimum i-f preamp noise figure. 

3. Injection-screw E is enclosed and made more 
tamper proof but is still accessible by removing the 
preamplifier box top if adjustment should ever be 
required. 

4. Preamplifiers can be changed by untacking the 
soldered connections of the PC board 1 from the box 
walls and from ground stud H and lifting the pream¬ 
plifier board out of the box. 

I've found that, to provide even greater mechani¬ 
cal stability, large ground lugs J can be fitted under 
the screws holding block A to Gunn oscillator C or to 
the horn antenna flange, and the lug end(s) can be 
soldered to the preamplifier shield box. 

By connecting the original 1-k resistor and zener 
(1N758) to the preamp input through RFC 2 , as 
shown by the broken-line connection in fig. 2, the dc 
protection of the mixer diode is maintained, and mix¬ 
er diode current can be read by placing a 1-mA (full 
scale) meter from the feedthrough to ground. If a 
meter is not used, merely ground the feedthrough 
center pin (on the outside of the preamp shield box). 
Capacitor Cn (fig. 2) helps prevent injection of noise 
from the zener into the preamplifier input. 

conclusion 

Low-noise preamps may be built for the 10-60 MHz 
region at low cost, using the NE41632E-2 device. The 
selection of narrow or broad bandwidth is determin¬ 
ed by individual requirements. Similar preamps of 
either type have been illustrated. I'll be happy to 
answer any questions if a self-addressed, stamped 
envelope is enclosed. 

Thanks to Jerry Arden, Vice President, Marketing 
and Sales, at California Electronics Labs* (the 
NE41632E-2 sales agents in the U.S.) for his interest 
in providing samples and data. 
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74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74LS09 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LSS1 

74LS54 

74LS55 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 


74SOO 

74502 

74503 

74504 

74505 
74 SOS 

74509 

74510 

74511 
74S15 
74S20 
74S22 
74S30 
74S32 
74S4Q 
74S51 

74564 

74565 
74S74 
74S86 
74S112 
74S113 
74 SI 14 

* UMI 


74S 


745133 
745134 
74S136 
74S136 
74S138 
74S139 
74S140 
745151 
74S153 
74 S157 
74S15S 
74S174 

74S175 
74S188 
74S194 
74S196 
74S196 
74S240 
74S241 
74S242 
74S243 

TED AVAILABILITY 


745244 

74S251 
74S253 
745257 
745258 
745260 
745280 
74S2I7' 

74S288* 

74S373 
74S374 
745387* 

74S471* 

74S472* 

74 5473* 

74S474* 

74S475’ 

74S570' 

745571* 

74 5 5 72* 

74S573* 

74S940 
74S941 3. 

THESE PROMS 


CA3013H 

CA3023H 

CA3039H 

CA3046N 

CA3Q59N 

CA3060N 

CA3080H 


CA—LINEAR 

CA3061IN 2.00 
CA3082N 2.00 

CA3063N 1.60 

CA3086N .85 


CA3089N 

CA3096N 

CA3130H 

CA3140H 

CA3160H 

CA3401N 

CA3600N 



.29 

74LS 


74LS192 

74LS193 

1.15 

1.15 



.75 

74LS194 

1.15 



.75 

74LS196 



74LS95 

.99 

74LS197 




1.15 





.45 

/4LS240 

1.95 


74LS109 

.45 

74LS241 



74LS112 

.45 

74LS242 




.49 

74LS243 



74LS114 

.49 

74LS244 

1.95 



.89 

74LS24S 



74LS123 

1.2S 

MLS247 




.89 






74LS249 


.35 


.99 

74LS2S1 




.89 





.49 

74LS257 

.89 

.35 

74LS138 

.89 

74LS268 

.99 







74LS266 

.69 “ 



.89 

74LS273 

1.96 



1.75 

74LS279 

.75 



1.19 

74LS283 



74LS156 

1.19 

74LS290 

.99 



.89 

74LS293 




.99 

74LS296 




1.15 

74LS352 

1.29 

1.15 

74LS161 

1.15 

74LS353 

1.25 

1.15 

74LS162 

1.15 

74LS365 



74LS163 

1.15 

74LS366 




1.25 





1.25 

74LS368 

.75 


74LS168 

1.19 

74LS373 

1.95 


MLS 169 

1.19 

74LS374 

1.95 

.59 

MLS170 

2.49 

74LS375 


.45 

74LS173 

1.39 

74LS386 

.69 




74LS393 

2.49 




74LS399 



2.95 

74LS670 

2.49 



1.25 

81LS95 

1.95 

.59 

74LS191 

1.25 

81LS97 



CD400Q 
CD4001 
CD4002 
CD4006 
CD4007 
CD4009 
C 04010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
C D4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4026 
CD4026 
C 04027 
C 04028 
CD4029 
CD4030 
m CD4D35 
\ CD4O40 


1.19 

1.39 

1.19 


CD—CMOS 


CD4041 
CD4042 
CD4043 
CD4044 
CD4046 
CD4047 
CD4048 
CD4049 
CD4050 
CD4061 
CD4052 
CD4053 
C D4056 
CD4059 
CD4060 
C 04066 
CD4068 
C 04069 
CD4070 
C 04071 
CD4072 
CD4073 
CD4075 
CD4076 
Cb4078 
CD40B1 


1.19 

1.19 

1.19 

2-95 

9.95 


C 04082 
CD4093 
CD4098 
CD4506 
C 04507 
C 04508 
CD4510 
CD4511 
CD4514 
C D4515 
CD4516 
CD4518 
C 04519 
C 04520 
C 04526 
C04S28 
C 04529 
C 04543 
CD4562 
CD4566 
CD4683 
CD4723 
C 0 4724 
MC14409 
MC14410 
MC14411 
MC 14412 
MC 14419 
MC 14433 


2.79 

11.95 

2.79 

2.49 

1.95 
1.95 

14.95 
14.95 

14.95 

11.95 


LITRONIX DISPLAY SALE 


DL-4500 
DL-4507 
DL-4520A 
_ DL-412QA 

MULTIDIGIT Rtf LECTOR ARRAYS 


3 DL-2300 
| DLG-2535 



DL-6500 

DL-6530 


XC556R 

.200” red 

5/S1 

1 MV50 

.085” red 

6/51 

XC556G 

.200” green 

4/51 

XC209R 

.125" red 

5/51 

XC556Y 

.200” yellow 

4/51 

XC209G 

.125" green 

4/51 

XC556C 

.200” clear 

4/51 

XC209Y 

.125" yellow 

4/51 

XC22R 

.200” red 

5/51 

XC526R 

.185" red 

5/51 

XC22G 

.200” green 

4/$l 

XCS26G 

.185" green 

4/51 

XC22Y 

.200" yellow 

4/51 

XC526Y 

.185" yellow 

4/51 

MV10B 

.170" red 

4/$l 

XC526C 

.185" clear 

4/51 


XC111R .190" red 5/51 

XC111G .190** green 4/$l 

XC111Y .190” yellow 4/51 

XCIUC .190’* clear 4/$l 


RL-2 . S39ea.or3/S1.00 


C.A. —Common Anode 
pe Polarity 
o^N 1 C.A.—red 

UN 2 5x7 O.M.—red 

UN 3 C.C.—red 

RN 52 C. A.—green 
RN 54 C.C.—green 

RN 71 C.A.—red 

RN 72 C-A.—red 
RN 74 C.C.—red 

AN 82 C.A.—yellow 

AN 84 C.C.—yellow 

AN 3620 C.A.—orange 

AN 3630 C.A.—orange ± 1 
AN 3640 C.C-—orange 

AN 4610 C.A.—orange 
AN 6610 C.A.—orange—DO 

AN 6630 C.A.—orange t 1 

AN 6640 C.C.— orange—DD 

AN 6650 C.C.—orange ± 1 

AN 6660 C.A.—orange 
AN 6710 C.A.—red—DD 

AN 6750 C.C.—red i 1 

AN 6780 C.C.—red 

LO304 C.C.—orange 

LO307 C. A.—orange 
LG500 C.C.—green_ 


DISPLAY LEDS C.C. — Common Cathode 

Ht Price I Type Polarity Ht Price 


DLG507 

DL704 

DL707 

DL728 

DL741 

DL746 

DL747 

DL750 

DL0847 

DLO8S0 

OL33B 

FND358 

FND359 

FND503 

FND507 

HDSP-3401 

H DSP-3403 

5082-7751 

5082-7760 

5082-7300 

5082-7302 

5082-7304 

4N2B 

LIT-1 

MOC3010 


.500 


1.25 


C.A.—green 
C.C.—red 
C.A.— red 
C.C.—red 
C.A.—red 
C.A.—red ± 1 
C.A.—red 
C.C.—red 
C. A.— orange 
C.C.—orange 
C.C.—red 
C.C. * 1 
C.C. 

C.C. (FND500) 

C.A. (FND510) 

C.A.—red 

C.C.—red .800 

C.A..R.H.D.—red .430 
C.C..R.H.D.—red .430 
4x7sgl. dig. RHD .600 
4x7 sgl. dig. LHD .600 
Overnge. char. (± 1) .600 
Photo XsistorOpto-lsol. 
Photo X si stor Opto-1 sol. .69 
Optically Isol.Trlac Driver 1.25 


.110 


.800 


1.25 


1.49 


1.50 

1.50 

1.25 

1.75 

22.00 

22.00 

19.95 


SOCKETS 


Test 


RECEPTACLES 

Sockets n 


* Nickel Boron Plating 

* G.F. PSF Plastic Body 

* For testing IC's 
Part No. Pins Price i Part No. Pins Price 

222-3343 22 pin 9.95 
224-3344 24 pin 9.75 
228-3345 28 pin 11.95 
240-3346 40 pin 12.95 


ZERO INSERTION FORCE 


214-3339 14 pin 5.95 
216-3340 16 pin 6.49 
218-3341 18 Pin 7.95 
220-3342 20 pin 8.95 


LOW PROFILE 
(TIN) SOCKETS 

1-24 25-49 50-100 


8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 Pin LP 
22 pin LP 
24 pin LP 
28 Pin LP 
36 pin LP 
40 pin LP 


.20 


.16 

.19 


MB 

HI If IT 


8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 


SOLDERTAIL (GOLD) 
STANDARD 


Nickel Boron Plating 

* G.F. PSF Plastic Body 

Wira Wrap Contacts 

Part No. Pins Price 


u 


214-3S92 14p»n 9.75 
216-3593 16 pin 9.96 
218-3594 18 pin 10.95 
220-3595 20 pin 11.95 


Part No. Pins Price 

222-3596 22 pin 12.95 

224-3597 24 pin 12.75 

228-3598 28 Pin 13.95 

240-3599 40 pin 1S-9S 


fB 

iifffir 


SOLDERTAIL 
STANDARD (TIN) 


14 pin ST 
16 pin ST 
18 pin ST 
24 pm ST 
28 pin ST 
36 pin ST 
40 pm ST 


1.39 

1.59 


1.2 


ill 

8 pm ww 
io pm ww 
14 pin ww 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 

40 pm ww 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1-24 25-49 50-100 


.59 


.54 


1.26 

1.53 

1.99 


.49 


1/4 WATT RESISTOR ASSORTMENTS -5% 


ASST. 1 

5ea. 

10 Ohm 
27 Ohm 

12 Ohm 15 Ohm 18 Ohm 
33 Ohm 39 Ohm 47 Ohm 

22 Ohm 

56 Ohm 

50 pcs. 

$1.95 

ASST. 2 

5ea. 

68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 

180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 

50 pcs. 

$1.95 

ASST. 3 


470 Ohm 560 Ohm 680 Ohm 820 Ohm 
1.2K 1.5 K 1.8K 2.2 K 

IK 

2.7K 

50 pcs. 

$1.95 

ASST. 4 

5ea. 

3.3K 

8.2K 

3.9 K 4.7K 5.6K 

10K 12K 15K 

6.8K 

18K 

50 pcs. 

$1.95 

ASST. 5 

5ea. 

22K 

56K 

27K 33 K 39 K 

68K 82K 100K 

47K 

120K 

50 pcs. 

$1.95 

ASST. 6 

5ea. 

150 K 
390K 

180K 220 K 270K 

470K 560 K 680K 

330K 

820K 

50 pcs. 

$1.95 

ASST. 7 

5ea. 

1M 

2.7M 

1.2M 1.5M 1.8M 
3.3M 3.9M 4.7M 

2.2M 

5.6M 

50 pcs. 

$1.95 


ASST. 8R 


Includes Resistor Assts. 1-7 (350 pcs.) $10.95 ea. 


$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage-Add 5%plus$1 Insurance 
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ELECTRONICS 


MAIL ORDER ELECTRONICS - WORLDWIDE 

1356 SHOREWAY ROAD, BELMONT. CA 04002 

PRICES SUBJECT TO CHANGE_ 


A 


Part No. Function Price 

7M5IPI CMOS Precision Timer 14.95 

704SEV/Kit' Stopwatch Chip, XTL 22.95 

7106CPL 3Vi Digit A/D (LCD Drive) 16-95 

7106E V/KIt • 1C, Circuit Board, Display 34.95 

7107CPL 3Vi Digit A/D (LED Drive) 15.95 

7107EV/KU* 1C. Circuit Board, Display 28.95 

7116CPL 3Vi Digit A/D LCD DIs. HLD. 18.95 

7117CPL 3Vi Digit A/D LED Dis. HLD. 17.95 

72011 DR Low Battery Volt Indicator 2.25 

7206IPG CMOS LED Stopwatch/Timer 12.95 

7205EV/Klt* Stopwatch Chip, XTL 19.95 

7206CJPE Tone Generator 5.15 

7206CEV/Kit* Tone Generator Chip, XTL 9.95 

7207AIPD Oscillator Controller 6.50 

7207AEV/Klf* Freq. Counter Chip, XTL 11.10 

72081 PI Seven Decade Counter 17.95 

72091 PA Clock Generator 3.95 

7215IPG 4 Func. CMOS Stopwatch CKT 13.95 

7215EV/Klt* 4 Func. Stopwatch Chip, XTL 19.95 

7216AIJI 8-Dlglt Unlv. Counter C.A. 32.00 

7216CIJI 8-Dlglt Freq. Counter C.A. 26.95 

7216DIPI 8-Dlglt Freq. Counter C.C. 21.95 

72171JI 4-Dig It LED Up/Down Counter 12.95 

7216031 8-Oig*t Unlv. LEO Orlve 10.95 

72241 PL LCD 4Vj Olgtt Up Counter ORI 11.25 

7226AUL 8-Olglt Unlv. Counter 31.95 

?226AEV/Klt* 5 Function Counter Chip, XTL 74.95 

7240IJE CMOS Bln Prog. Timer/Counter 4.95 

72421J A CMOS Olvlde-by-256 RC Timer 2.05 

7250IJE CMOS BCD Prog. Timer/Counter 6.00 

72601JE CMOS BCD Prog. Timer/Counter 5.25 

75651 PA CMOS 555 Timer (8 pin) 1.45 

75561PO CMOS 5S6 Timer (14 pin) 

76110CPA CMOS Op Amp Comparator 

7612BCPA CMOS Oo Amp Ext. Cmvr. 

7621BCPA CMOS Dual Op Amp Comp. 

7631CCPE CMOS Trl Op Amp Comp. 

7641CCPO CMOS Quad Op Amp Comp. 10MV 7.50 

7642CCPO CMOS Quad Op Amp Comp. 10MV 7.50 

7660CPA Voltage Converter 2.95 

8069CCQ 50ppm Band—GAP Volt Ref. Diode 2.50 

8211CPA Volt Ref/Indicator 2.50 

8212CPA Volt Ref/lndlcator 2.50 

NTERSIL'S EVALUATION KITS_ 


5MV 2.25 
5MV 2.95 
5MV 3.9S 
10MV 5.35 


74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C42 

74C48 

74C73 

74C74 

74C8S 

74C86 

74C89 

74C90 

74C93 

74C95 


.39 


.39 

1.39 

1.95 


1.59 


74C 


74C106 
74C107 
74C1S1 
74C154 
74C157 
74 C160 
74C161 
74C162 
74C163 
74C164 
74C173 
74C174 
74C175 
74C192 
74C193 


2.95 

3.95 
2.25 


74C195 

74C221 

74C240 

74C244 

74C373 

74C374 

74C901 

74C903 

74C911 

74C912 

74C915 

74C917 

74C922 

74C923 

74C92S 

74C926 

80C9S 

80C97 


1.59 
1.95 

2.25 

2.26 

2.49 

2.59 
.89 

1.15 

10.95 

10.95 

1.69 

10.95 

5.49 
5.75 

7.50 
7.50 

.79 

.79 


LH0002CN 6.85 
LM10CLH 4.50 
LM11CLH 4.75 
LH0070-OH 6.06 
TL071CP .79 
TL072CP 139 
TL074CN 2.49 
LH0082CD 35.80 
TL062CP 1.19 
TL084CN 2.19 
LH0094CD 36.80 
M300H .99 

LM301CN 
LM302H 
LM304H 
LM306H 
LM307CN 
LM308CN 
LM309H 
LM309K 
LM310CN 
LM311H 
LM312H 
LM317MP 
LM317T 
LM317K 
LM318CN 
LM319N 
LM320K-5 
LM320K-12 1.35 
LM320K-15 1-35 

LM320T-5 1.25 

LM320T-12 1.25 

LM320T-15 1-25 

LM323K-5 5.95 

LM324N .99 
LM329DZ 
LM331N 
LM334Z 
LM335Z 
LM336Z 
LM337T 
LM337MP 
LM338K 
LM339N 
LM340K-5 
LM340K-12 1.36 

LM340K-15 1.35 


.36 

1.95 

1.95 

.99 

.45 

1.00 

1.95 


2.49 

1.15 

1.75 

3.95 

1.95 
1.95 


3.95 

1.30 

1.40 


6.96 

.99 

1.35 


LINEAR 


LM340T-5 

LM340T-12 

LM340T-15 

LM341P-5 

LM341P-12 

LM341P-15 

LM342P-S 

LM342P-12 

LM342P-15 

LM348N 

LM350K 

LF351N 

LF353N 

LF35SN 

LF356N 

LM358N 

LM359N 

LM370N 

LM373N 

LM377N 

LM380N 

LM381N 

LM382N 

LM384N 

LM386N-3 

LM387N 

LM389N 

LM392N 

LF398N 

LM399H 

TL494CN 

TL496CP 

NE510A 

NE529A 

NE531H 

NE536H 

NE540H 

NE544N 

NES60A 

NE566V 

LM566N 

NE564N 

LM565N 

LMS66CN 

LMS67V 


NE570N 4.95 
LM702H .79 
LM703CN .89 
LM709N .49 
LM710N .79 
LM711N .79 
LM723N .69 
LM733N 1.00 
LM739N 1.19 
LM741CN .35 
MC1741SCG 3.00 
LM747N .79 
LM748N .59 
LM1014N 
LM131QN 
LM1458CN 
LM1488N 
LM1489N 
LM1496N 
LM15S6V 
LM1800N 
LM1877N-9 3.25 
LM1889 N 3.20 
LM1B96N 1.75 
LM2002T 1.49 

LM2B77P 2.05 
LM2878P 2.25 

LM2896P-1 2.25 

LM3189N 2.95 

LM3900N .69 

LM3906CN 1.25 
LM3909N 
LM3914N 
LM3915N 
LM3916N 
RC4136N 
RC41S1NB 3.95 
RC4194TK 5.95 
RC419STK 5.49 
KB4428 
KB4429 
LM4500A 
ICL8038B 
LM13080N 
LM13600N 
75138N 
75450N 
75451CN 


CAPACITOR CORNER 


value 
10 pf 
22 pf 
47 pf 
100 pf 
220 Pf 
470 pf 


50 VOLT CERAMIC DISC CAPACITORS 


14 10-99 100+ 
.08 .06 “ 


.08 


.06 .05 


Value 

.OQImF 

.004TuF 
.OlMF 
.022)J F 
.047uF 

■ 1)1F 


1-9 10-99 100+ 


.09 .07 


.15 


.06 


.07 .06 

.10 


100 VOLT MYLAR FILM CAPACITORS 

,001m f .12 10 .07 .022mf .13 .11 .08 

.OQ22mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 

,01mf .12 .10 .07 I .22mf .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 

«,•>£«/ .39 .34 so i l 5/SSV .41 .37 .29 


-1/3SV 
. 15/35 V 
.22/3SV 
-33/35V 
.47/36V 
.68/36V 
1.0/35V 


.34 .29 


1.5/35V 
2.2/35V 
3.3/25V 
4.7/25V 
6.8/25V 
15/25V 
22/6 V 


.41 

.51 

.53 

.63 


.47 


l.U/AV .XJ .Xt .C3 I M/OV _ 

MINI. ALUMINUM ELECTROLYTIC CAPACITORS 


Axial 

.47/50V 

1.0/S0V 

3.3/50V 

4.7/25V 

10/2SV 

10/50V 

22/25V 

22/50V 

47/2SV 

47/50V 

100/25V 

100/50V 

220/25V 

220/50V 

470/25V 

1000/16V 

2200/16V 


1-99 100-499 500+ 


Radial 

47/25V 
.47/50V 
1.0/16V 
1.0/25V 
1.0/50V 
4.7/16V 
4.7/2SV 
4.7/50V 
10/16V 
10/25 V 
10/50V 
47/50V 
100/16V 
100/25V 
100/50V 

220/16V .w -- 

470/25V .35 .31 


.59 

1.25 

1.25 

1.95 
1.78 

2.95 


1.15 

3.95 

3.95 

3.95 

1.25 


1.95 


1-99 100-499 500+ 

.15 .13 .12 

.16 .14 .13 

.15 .13 .12 

.16 .14 .13 


;21 A 
■2L> 


More Details? CHECK-OFF Page 118 
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rf power meter 


part 1 — instrument 
description and 
construction 

Homebrewing Amateur gear can be an enor¬ 
mously satisfying experience. There's no reward like 
being able to say "I built it myself." Homebrew gear 
generally falls into one of two categories: it's either 
foolproof in construction and can be assembled with 
a reasonably good chance of having it work the first 
time you turn it on, or it's complex and needs test in¬ 
strumentation for calibration and adjustment, which 
is simply not available to the average ham. This arti¬ 
cle is devoted to helping satisfy the need for good, 
accurate measurement instrumentation. This instru¬ 
ment ranks right along with your VOM, scope, and 
frequency counter in utility. 

types of measurements 

Frequency and amplitude of rf signals are, funda¬ 
mentally, the two measurements made. Others are 
simply variations. Giant strides have been made with 
the introduction of simple and relatively inexpensive 
frequency counters priced within the Amateur's bud¬ 
get. Rf power measurements, however, have tradi¬ 
tionally been limited to measuring voltage with an rf 
probe and VOM or a scope. In many cases this simply 


is not satisfactory due to the limited sensitivity of the 
instrumentation, or because the measurement is not 
! easily adaptable to this technique. 

' This article describes an rf power meter that meas¬ 
ures absolute power in dBm, 50 ohms, over a fre¬ 
quency range of 3.5-30 MHz. Measurement range, 
across a 50-ohm load, is between - 60 and 20 dBm 
with an accuracy of ± IdB. * Armed with a frequency 
counter and the power meter and accessories 
described in this article, you can make a variety of 
scalar network measurements not ordinarily possible 
without access to sophisticated lab equipment. Best 
of all, the instrument isn't difficult to build or cali¬ 
brate. Here are some of the things you can do, just to 
tickle your imagination, with the power meter and 
accessories. I have done most of these myself. 

1. Evaluate oscillators, QRP transmitters, and small- 
signal amplifiers with respect to power output, flat¬ 
ness, harmonic distortion, and input return loss 
(VSWR). 

2. Evaluate mixers for flatness, LO and rf suppression 
! and conversion loss or gain. 

3. Accurately measure your antenna VSWR down to 
1.02 with an uncertainty of ±0.02. It's virtually im¬ 
possible to get that kind of accuracy and resolution 

• with a simple SWR meter. 

•Verified with an HP 66406 signal generator 

By Ralph H. Fowler, N6YC, Route 1, Box 254, 
Pearl River, Louisiana 70452 
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4. Simplify filter construction. Synthesis of a 50-ohm 
LC preselector filter or other bandpass filters, for ex¬ 
ample, can be a ticklish job. Actual component val¬ 
ues can depart considerably from theoretical values 
due to parts substitutions, tolerance unknowns, and 
stray capacitances. The power meter, combined with 
a counter and tunable source, enables alignment and 
evaluation of LC filters with respect to insertion loss, 
passband shape (ripple), shape factor, and skirt at¬ 
tenuation (up to 80 dB with a 20-dBm tunable 
source). If your source is stable enough you can even 
characterize crystal filters. 

5. Adjust interstage and output matching networks 
(50 ohms). Even your transmatch can be adjusted 
with the power meter and a directional bridge. 

6. Make similar measurements on your kilowatt rock- 
crusher by adding a simple in-line directional coupler 
(not described here) to your transmission line. You 
can, naturally, calibrate the coupler with the power 
meter. 

As an academic exercise you can even measure 
a-m percentages between 25 and 100 per cent to 
within a few per cent accuracy. Some of these meas¬ 
urements, plus a few provocative ideas, will be dis¬ 
cussed in part 2 of this article. 

The power meter consists of three basic parts: a 
biased Schottky diode broadband detector (note the 
broadband emphasis — this becomes extremely im¬ 
portant in the measurements described in part 2), a 
37-dB broadband preamp, and a relay-switched 0-70 
dB attenuator. These three elements are cascaded as 
shown in fig. 1. Each element is described in turn. 

Operation is simple. The step attenuator and pre¬ 
amp set the level of the signal being measured to the 
proper amplitude for the square-law detector. This is 
essential since the square-law amplitude range of the 
detector is relatively limited, typically to between 
-40 and -10 dBm. Square-law, you may recall, 
means that the output voltage of the detector is pro¬ 
portional to the input power. Outside of this - 40 to 
-10 dBm range, the detector does not follow the 
square-law relationship and will be uncalibrated. 
Even if the square-law range, were greater than 30 
dB, it would not be useful in this simple scheme since 
the meter itself can display only 10 dB of range with 
acceptable resolution (1 dB) without a logging ampli¬ 
fier included in the circuit. With these complicating 
factors in mind, I chose to accept a 10-dB measure¬ 
ment range per step of the input attenuator. The only 
inconvenience is that you have to switch the attenua¬ 
tor to bring the reading within the 10-dB display 
range of the meter. The meter, incidentally, has a 0 
to - 10 dB calibration scale. If you can't find a meter 
calibrated in dB (10 logio) it's easy to add your own 



calibration marks. A calibration table is shown in fig. 2. 

the detector 

The heart of the power meter is the broadband 
square-law detector. The original circuit design was 
described by Wes Hayward, W7ZOI, in Solid State 
Design for the Radio Amateur, and the reader is en¬ 
couraged to consult this excellent reference for more 
details. This detector is shown in fig. 3. 

Construction is not particularly critical but should 
be done on PC or copper-clad Vector board to permit 
operation above 30 MHz, as described later. Leads 
up to and including the diodes should be kept short. 
The detector assembly should then be housed inside 
a compartment or BUD™ box. 

The diodes are Schottkys, which are inherently 
better matched than conventional types and are es¬ 
sential. In addition, these diodes have a better sensi¬ 
tivity than ordinary silicon diodes, thus providing up 
to - 40 dBm sensittivity with careful biasing. 

A variety of op-amps were tried in this circuit with 
good results, including the 741, LM301A, and 
LM312. Doubtless there are others which would 
work equally well. 

With this design and a little attention paid to short 
leads at the front end, my unit had a perfect square- 
law response between -23 dBm and - 13 dBm and 
was virtually flat up to approximately 500 MHz.* An 
extra 10 dB of sensitivity could have been achieved 
by calibrating the detector for the -33 dBm to -23 
dBm range, but op-amp drift effects began to show 
up here. Operation between -23 dBm and -13 
dBm is drift free. 

With this kind of frequency response, it would pay 
to provide a jumpered detector input on the back 
panel of the power meter to allow power measure¬ 
ments at vhf and above using the detector alone. 

To access the detector (thus bypassing the 
switched attenuator and preamp, which are much 
more frequency limited) you could simply remove the 
jumper coax and plug right into the detector. I don't 
operate above 30 MHz so I did not include this in my 
set. 


'Compared to a Hewlett-Packard 8640B signal generator as a reference. 
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dB 

percent full scale 

0 

100 

- 1 

79 

-2 

63 

-3 

50 

-4 

40 

-5 

32 

-6 

25 

-7 

20 

8 

16 

-9 

13 

- 10 

10 

-20 

1 


fig. 2. Data for calibrating the dB meter. 



calibration 

Calibration of the detector is an intermediate step 
that should be accomplished to ensure that the 
detector is working properly and to provide a means 
of measuring the gain of the preamp once it is built. 
When the power meter is completed, it will then 
require only minor readjustment to bring it into abso¬ 
lute calibration. 

Since the ultimate accuracy of the power meter 
depends on the reference used to calibrate it, it is 
crucial that care be taken in its selection. The ideal 
reference is an accurately calibrated signal generator 
that can be tuned over the full operating band. Usu¬ 
ally this is impractical, so the next best alternative is 
to simply build a fixed frequency, high-frequency os- 



0.8 

0.9 


PL * 4.5 m H 

0.373" (9.5mm) FERRITE 
TORRO/D. ft j * 40 
AMIOON FT37-63. 


Eicepi as indicated, decimal 
values ol capacitance are In micro- 
larads (i>F); others ere in picofar¬ 
ads IpF); resistances are in ohms, 
k = 1,000 M = 1,000,000 


fig. 4. Oscillator for calibrating the detector and 
preamp. Circuit delivers 13 dBm. 
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fig. 5. Symmetrical pi attenuator for bringing the 13- 
dBm oscillator signal into the range of the detector. 
Z - 50 ohms resistive. 


cillator with an output of about 13 dBm into 50 ohms, 
corresponding to 1 Vrms. This level is easily measur¬ 
able with an rf probe and VOM. This oscillator will be 
used to calibrate the detector and the preamp. Fig. 4 
shows a simple oscillator that will deliver 13 dBm. 
The relationship between output voltage and power 
in dBm (50 ohms) is given so that you should be able 
to compute the exact power output of your oscillator 
once the rf voltage is measured. Just remember that 
you must measure the voltage with the output term¬ 
inated into 50 ohms (a 50-ohm noninductive resistor 
will do nicely as a temporary load). 

The 13-dBm signal must now be attenuated to 
bring it into the range of the detector. Adding a total 
of 26 dB of attenuation to the oscillator output sup¬ 
plies the - 13 dBm reference required. This reference 
is chosen since the detector is preceded by a 37-dB 
preamp, thus giving the desired - 50 dBm (full scale) 
sensitivity. Fig. 5 shows component values used for 
constructing the attenuators. Small adjustments to 
the oscillator collector voltage can also be made for 
small corrections to output level. 

With no input connected to the detector, the zero 
adjustment should first be set to bring the meter 
reading to zero. Next connect the -13 dBm refer- 
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ence signal to the detector and adjust the calibration 
trimpot to set a full-scale reading. The meter multi¬ 
plier pot will also have to be adjusted to accommo¬ 
date your particular meter sensitivity. Disconnect the 
input signal and reset the zero adjustment. Continue 
alternating between the zero and calibration pots to 
complete the initial detector calibration. 

To verify square-law operation of the detector, 
simply add a 3-dB attenuator between the - 13 dBm 
reference signal and the detector input. The meter 
should indicate half scale, corresponding to 3 dB 
below full scale or -16 dBm absolute power. Re¬ 
placing the 3-dB attenuator with a 10-dB attenuator 



should bring the meter indication to 0.1 of full scale, 
corresponding to 10-dB below full scale, or -23 
dBm. The detector is now absolutely calibrated over 
the -23 dBm to - 13 dBm range and will be used 
subsequently (along with the attenuators) to cali¬ 
brate the preamp. 

preamplifier 

The preamp used ahead of the detector supplies 37 
dB of amplification using two 2N5179A transistors in 
a broadband configuration (fig. 6). Construction is 
not critical, and the amplifier should be stable with 
the emitter and shunt feedback. The feedback also 
provides a good input impedance match to 50 ohms. 
Measured input VSWR was better than 1.2. This is 
important to provide a good match to the step atten¬ 
uator, which precedes the preamp. If you use an¬ 
other preamp circuit remember not to compromise 
this parameter. 

The broadband transformers should be wound on 
high-permeability ferrite toroids to ensure the full 
bandwidth. Using the values shown, the 3-dB band- 
widths were3.0and77MHz, and the 1 dB bandwidths 
were 3.5 and 37 MHz. Adding a few extra turns 
should increase the lower 3-dB frequency to allow 
coverage of the 1.8 MHz band if desired. 

Once completed, the preamp should be tested to 
ensure that 37-dB gain is achieved. More or less gain 
will require reaccomplishing the detector initial cali¬ 
bration so that the preamp and detector combination 
have the required - 50 dBm full-scale sensitivity. As¬ 
suming that the gain is measured to be 37 dB, ± a 
few dB, this final adjustment can be deferred until 
the power meter is completed. 

To measure preamp gain, construct a 40-dB fixed 
attenuator and connect it to the - 13 dBm reference 
output. This -53 dBm signal is now applied to the 
preamp input and the preamp output connected to 
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the calibrated detector and meter. The meter should 
indicate - 16 dBm (half scale, assuming full scale is 
- 13 dBm), corresponding to 37 dB of preamp gain. 

input attenuator 

The switched input attenuator was unquestionably 
the most difficult part of the project. Fig. 7 shows 
the completed unit. A number of prototypes were 
built with varying degrees of success. The problems 
encountered most often were (1) flatness variations 
(a few dB greater than the 1-dB design goal) at the 
high frequency end of the range, and (2) degraded 
input-to-output isolation at attenuation levels above 
70 dB despite my attempts at shielding. This limits 
operation of the power meter to 20 dBm (where 70- 
dB attenuation is used). 

As an alternative, you might consider building the 
attenuator using small slide or toggle switches, per¬ 
haps even external to the power meter. Such a unit 
would have other applications as well as being useful 
in calibration of the detector and preamp. The 1980 
edition of the Radio Amateur's Handbook shows 
construction of a shielded 147-dB step attenuator 
using simple slide switches; it looks like a good pros¬ 
pect. Using this proven design, you could probably 
remedy the isolation problems I encountered and in¬ 
crease the measurement range to 30 dBm or higher. 

If building the relay-switched attenuator still ap¬ 
peals to you, a couple of construction points are 
worth remembering: 

1. A single-side PC or Vector™ board layout is desir¬ 
able for minimizing isolation problems and frequency 
response resulting from impedance mismatches. 
While the 50-ohm environment of a transmission line 
is certainly not preserved, I found that by using small 
PC-mount relays on a Vector board and a physically 
small layout, an input VSWR less than 1.4 and ± 1 dB 
flatness up to 30 MHz was attainable, even at the 0 
dB attenuation setting (all attenuators switched out). 
Although not shown in my unit, shielding between 
attenuator sections would still be good insurance 
against isolation problems despite my experience. 

The resistors used to build the attenuator sections 
are film type, 1 per cent tolerance, 1/4-watt units 
mounted close to the relay contacts. Physically 
small, low-wattage resistors reduce the capacitance 
to ground and help keep the flatness variations 
reasonable. 

2. The attenuator sections consist of 10-, 10-, 20-, 
and 40-dB sections switched in as required to provide 
0-70 dB of attenuation in 10-dB steps. A 10-dB sec¬ 
tion is used as the input section and remains switched 
in at all times except at the highest sensitivity setting 
of the power meter, -50 dBm. This helps establish 


the good input VSWR and is important when charac¬ 
terizing devices such as 50-ohm LC filters, which re¬ 
quire a good 50-ohm termination. 

Considering the isolation problems mentioned ear¬ 
lier, measurements at levels above 20 dBm should be 
done with fixed attenuation ahead of the power 
meter. Of course, this requires mentally adjusting the 
readings for the extra attenuation. Remember to 
construct the external attenuators with higher wat¬ 
tage resistors to dissipate the increased power. 

To provide switching the input-attenuator relays, a 
4p8t switch or sp8t switch (both make before break) 
with a diode switching matrix can be used. Since 
4p8t switches are not too common, I chose the latter 
technique. The diode switching matrix is shown in 
fig. 8. The diodes used should be germanium or 
other low barrier diodes to minimize voltage drops 
and maintain switching reliability, especially if 5-volt 
relays are used. If 12-volt or higher relays are used, 
silicon diodes should be ok. 
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fig. 8. Diode matrix for switching input-attenuator 
relays. Single pole, 8-throw switch was used. 


putting it ail together 

Once the detector, preamp, and attenuator mod¬ 
ules have been constructed, they should be cascaded 
and the final calibration can be performed. If all goes 
well, the last step is to mount it all in a suitable box. 

Final calibration of the power meter requires sim¬ 
ply connecting the - 13 dBm reference signal to the 
input, setting the input attenuator to the - 10 dBm 
full-scale range (corresponding to 40-dB attenuation 
if an external switched attenuator is used), and 
tweaking the detector calibration pot to set the meter 
indication to -13 dBm, or half scale. Power-meter 
switching accuracy can be verified by using fixed at- 
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The Larsen Kulrod* Antenna 



tenuators to attenuate the reference signal and com 
paring this known level to the power-meter reading. 
Fig. 9 shows the flatness and step accuracy that I 
achieved with my power meter. 

Performance testing was done using a Hewlett- 
Packard 8640B signal generator and fixed attenua 
tors accurate to better than 0.1 dB. Keep in mind 
that, while you probably won't be able to perform 
such quantitative performance tests on your power 
meter, the in band flatness could be expected to be 
no worse than a few tenths of a dB, and the absolute 
accuracy could reasonably be less than a few dB, as¬ 
suming the rf probe and VOM used in the detector 
calibration were accurate to within 10 per cent. Rela¬ 
tive amplitude accuracy over the full - 60 dBm to 20 
dBm range at a fixed frequency should be even bet¬ 
ter and depends primarily on the precision of the at¬ 
tenuator sections used in the input attenuator. Not 
bad at all. 

The second part of this article will deal with some 
of the measurements you can make using the power 
meter. Details of the construction of a return loss 
bridge, useful for making accurate measurement of 
low VSWR, and other measurement accessories will 
be given. We will look at some important measure¬ 
ment considerations aimed at improving the accura¬ 
cy of your measurements. 

ham radio 



They say "beauty is as beauty does”. And the 
streamlined, low silhouette Larsen Kulrod Antenna 
performs as beautifully as it looks! 

You get real performance, thanks to solid 
contacts with no power wasted in inefficient 
base or phasing coils. And there's no power loss 
through inefficient high loss whips when you use 
a Larsen Kulrod Antenna. 

These antennas were engineered to serve the 
tough, highly competitive two-way communications 
field. They are in demand and sold throughout the 
United States and around the world — though 
often priced a bit above other antennas. The 
reason? Top performance and looks. 

Larsen Kulrod Antennas are available at leading 
Amateur stores. Choose from a variety of easy-to- 
install permanent and temporary mounts and in 
the 50,144,220 and 440 MHz amateur frequencies. 

Write for a free catalog and name of the nearest 
Larsen dealer. And before long you'll be getting 
"fine signal" reports on your new Larsen Kulrod. 



Larsen Antennas 


You can HEAR the dillerence' 


In U S A., write to: 

P O. Box 1686 
Vancouver. WA 98663 
Phone (2061573-2722 


In Canada, write to: 

Unit 101 

283 E. 11th Avenue 
Vancouver. B.C. V5T 2C4 
Phone (604)872-8517 


■ KDIrofl is a Registered Trademark of Larsen Electronics, Inc 
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Garth stonehocker, koryw 


last-minute forecast 

The first of the month is expected 
to favor the lower frequencies over 
the higher bands for nighttime DX 
activities. DX conditions for the 
upper-frequency bands should im¬ 
prove during the third week, then 
round off and drop during the last 
week. Solar radio flux is expected to 
be high during that time. Propagation 
disturbances from solar-flare activity 
of 2 to 3 days' duration are possible 
around the 10th and 21st. Conditions 
will generally be poorer for hearing 
and working DX during these distur¬ 
bances, but look for unusual DX loca¬ 
tions to appear with weak, fading 
signals. 

The lunar perigee, of interest to 
moonbounce DXers, will occur on 
the 4th of this month. An Aquarid 
meteor shower, of interest to meteor- 
scatter DXers, will show a maximum 
between May 4th and 6th, with a rate 
of 10 and 25 per hour for the North 
and South Hemispheres respectively. 

sporadic-E propagation 

One of the major paths for excel¬ 
lent DX signals is short skip, or multi¬ 
ple short skips, in the summer on the 


higher-frequency bands. The end of 
May heralds the beginning of the spo¬ 
radic-E (Es) propagation season. Es is 
a thin layer of intense ionization 
about 60 miles (100 km) above the 
earth. It gives rise to strong, mirror¬ 
like signal reflections over the short- 
skip distance of 600 to 1200 miles 
(1000 to 2000 km). Signals remain 
strong from a half hour to a couple of 
hours on the average, as the name 
"sporadic" suggests, rather than all 
day or night as with other high-fre¬ 
quency propagation. 

The maximum high frequency prop¬ 
agated by Es follows the sun across 
the sky; the highest probability of 
occurrence, however, is near sunrise 
and again around sunset. These two 
facets of Es affect short-skip open¬ 
ings differently. Openings on the 
higher-frequency bands occur near 
noontime, and the lower bands tend 
to have openings near sunrise and 
sunset. 

Now look at the best locations for 
these Es openings: since Es is related 
to the summer sun, the effect is in the 
Northern Hemisphere from June on 
into September and in the Southern 
Hemisphere during their summer, 
December through March. The best 


Es is on either side of the geomagnet¬ 
ic equator; it's especially good where 
the geomagnetic equator has great¬ 
est separation from the geographic 
equator. These special areas are 
Southeast Asia in the Northern Hemi¬ 
sphere and South America in the 
Southern Hemisphere. The first is the 
best of the two because the E region 
ionospheric electric currents are 
strongest there. 

To look for Es openings on the 
higher-frequency bands, monitor 
beacons on 6, 10, and 15 meters, 
WWV frequencies, and CB channel 
19. Also check TV channels 2 
through 5 for 6- and 2-meter open¬ 
ings. The lower bands don't need 
beacon monitoring, since Es open¬ 
ings (sunrise and sunset) are available 
most nights. Remember: couple your 
antenna to the ionosphere with take¬ 
off angles of 20-30 degrees (see the 
January, 1981, DX Forecaster). 

band by band summary 

Six meters will provide very good 
openings during high solar flux to 
South Africa, Australia, and New 
Zealand around local noontime. Look 
for possible Es short-skip by monitor¬ 
ing TV. 

Ten, fifteen and twenty meters will 
have DX from most areas of the 
world during daylight and into the 
evening almost every day, either long 
skip to 2500 miles (4000 km) or Es 
short skip to 1200 miles (1920 km) per 
hop. The length of daylight is now 
approaching maximum, providing 
hours of good DXing. 

Forty, eighty, and one-sixty meters 
are the night DXer's band. On many 
nights 40 meters will be the only 
usable band because of thunderstorm 
QRN, but signal strengths via Es short 
skip may overcome the static when 
Es is available. Es is not that available 
in May, although it should be better 
next month. 

Choose the band that will give the 
best DXing for you at your and their 
operating times and locations. 

ham radio 
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MEMORY 

Description 

Price 

2708 

1Kx8 Eprom 

$ 3.00 

2716/2516 

2K x 8 5V single supply 

7.50 

2114/9114 

1K x 4 Static 

3.00 

4027 

4K x 1 Dynamic Ram 

1.00 

2117/4116 

16K x 1 Dynamic Ram 

3.00 

2732-6 

32K Eprom 

39.95 


C.P.U.’s, Etc. 

MC6800P — Microprocessor 9.99 

MC68B21P— PIA 6.99 

MC6845P — CRT Controller 25.00 

MC6850P - ACIA 4.99 

MC6852P - SSDA 5.00 

8008-1 — Microprocessor 5.00 

8080A — Microprocessor 5.00 

Z80A — Microprocessor 10.99 

Z80 — Microprocessor 8.99 

Z80A - PIO 9.99 

Z80 - S lO/O 22.50 

Z80 - S IO/I 22.50 

8212 — 8 Bit input/output part 3.99 

8251 — Communication Interface 6.99 
TR1602/AY5-1013 — UART 6.99 

TMS1000NL 

Four Bit Microprocessor 4.99 

PT1482B - PSAT 5.99 

8257 — DMA Controller 8.99 

3341 -64x4 FIFO 3.00 

MM5316/F3817 —Clock with alarm 5.99 
8741 60.00 

8748 — 8 Bit Microcomputer with pro¬ 
grammable/erasable Eprom 60.00 

MC1408L/6 — 6 Bit 0/A 3.25 

COM2502 9.99 

COM2601 9.99 


CRYSTAL FILTERS 

Tyco 001-19880 Sameas2194F 
10.7 MHz narrow band 
3dB bandwidth 15 kHz min. 

20 dB bandwidth 60 kHz min. 

40 dB bandwidth 150 kHz min. 

Ultimate 50 dB insertion loss 1 dB max. 
Ripple 1 dB max. Ct. 0 + / - 5 pF 3600 ohms 
$3.99 each 


MRF454 Same as MRF458 12.5 VDC, 3-30 
MHz 80 watts output, 12 dB gain 
$17 95 each 

MRF472 12.5 VDC, 27 MHz 4 watts output, 
10 dB gain — $1.69 each 


CARBIDE Circuit Board Drill Bits for PCB 
Boards 5 mix for $5.00 


MURATA CERAMIC 


FILTERS 


SFD455D 

455 kHz 

$2.00 

SFB 455D 

455 kHz 

1.60 

CFM 455E 

455 kHz 

5.50 

SFE 10.7 mA 

10.7 MHz 

2.99 


ATLAS CRYSTAL 
FILTERS FOR ATLAS 
HAM GEAR 

5.52-2.7/8 

5.645-2.7/8 

5.595-2.7 USB YOUR CHOICE 

5.595 ■ 2.7/8/L $12.99 each 

5.595-2.7 LSB 
9,0 - USB/CW 


J310 N-CHANNEL J-FET 450 MHz Good for 
VHF/UHF Amplifier, Oscillator and Mixers. 
3/ $ 1.00 


78M05 Same as 7805 but only Vi Amp @ 5 
VDC 49c each or 10/$3.00 


NEW TRANSFORMERS 


F-18X 6.3VCT @ 6 Amps $6.99 each 

F-46X 24V @ 1 Amp 5.99 

F41X 25.2VCT @ 2 Amps 6.99 

P-8380 10VCT @ 3 Amps 7.99 

P-8604 20VCT <@ 1 Amp 4.99 

K-32B 28VCT@ 100 mA 4.99 


E30554 Dual 17V @ 1 Amp ea. 6.99 


EIMAC FINGER STOCK #Y-302 36 in. long 
x '/2 in. $4.99 each 


TRANSFORMERS 

#70169-2 
26 VCT @ 1 Amp 

2.5 V @ 1 Amp $4.99 ea. 


UNELCO CAPS 350V 

6.8 pF 

33 pF 

200 pF 

8.2 pF 

36 pF 

240 pF 

lOpF 

43 pF 

380 pF 

12 pF 

47 pF 

470 pF 

13 pF 

62 pF 

1000pF 

14 pF 

100 pF 

$1.00 each 

20 pF 

160 pF 


24 pF 

180 pF 



ARCO CAPS 

400 .9 - 7 pF 

$1.00 

402 

1.5-20 pF 

1.00 

423 

7 -100 p F 

1.00 

426 

37 - 250 p F 

1.01 

465 

50 ■ 380 pF 

1.39 

467 

110-580 pF 

1.03 

469 

170-780pF 

1.40 

4615 

390-1400 pF 

2.02 

404 

8 - 60 pF 

1.00 

405 

10 - 80 pF 

1.00 

422 

4 - 40 pF 

1.00 

424 

16 -150 p F 

1.00 

427 

55 - 300 pF 

1.00 

462 

5 - 80 pF 

1.50 


HIGH VOLTAGE CAPS 

30 mfd @ 500 VDC 

$1.69 

22 mfd @ 500 VDC 

1.69 

100 mfd @ 450 VDC 

2.29 

150 mfd @ 450 VDC 

3.29 

225 mfd @ 450 VDC 

4.29 

.001/1000 pF@ 10 kV 

89c 

.01 @ 4 kV 

79C 

.02 @ 8 kV 

2.00 

.01 @ 1 kV 

6/1.00 


NO ORDERS UNDER $10 


New GE model GC-9 

9V Nicad Battery $3.69 

New MCM Moving Coil Tach 
Generator Model Ml00 $6.99 ea. 

New Mallory mini Sonalert 
Model #SC-18 

works at 12VDC 3500 Hz $4.69 ea. 

New T.V. Colorburst Crystals 
3.579545 .99 ea. 

Plate Chokes 

75 /iH 3.00 .94 mH 3.99 

New Weller Soldering Iron Kit #SP-23K 
Kit includes: $9.99ea. 

1 - 25 watt soldering iron 
3- tips (screwdriver, chisel, cone) 

1 - soldering aid tool 
1 - coil 60/40 rosin core solder 
25 watts develops 750°F of tip temperature 
NewBCDswitch —8switch with end plates 
Model TSM 200-1011 (CDI) $16.87 

New Cherry BCD Switch type T-20 
new end plates 1.29 ea. 

New Fairchild Prescaler chip 
95H90 DCQM 

350 MHz prescaler Divide by 10/11 6.50 ea. 


CORES 

T 20-12 
T 25-6 
T30-2 
T 30-6 
T 30-12 
T 37-2 
T 37-6 
T 37-10 
T 44-6 
4/$.100 


TRIMMER CAPS 


Sprague Stable Polypropylene 

1.2 to 13 pF 
2tO 30 pF 


3.9to 18pF 

3.9 to 40 pF 

3.9 to 55 pF 

50c each or 
10/$4.00 
“not sold mix" 

JOHNSON AIR 

VARIABLES 

T-3-5 

1 to 5 pF 

T-6-5 

1.7 to 11 pF 

T-9-5 

2 to 15 pF 

189-6-1 

.1 to 10 pF 

189-502-4 

1.3 to 6.7 pF 

189-503-105 

1.4 to 9.2 pF 

189-504-5 

1.5to 11.6 pF 

189-505-5 

1.7 to 14.1 pF 

189-505-107 

1.7 to 14.1 pF 

189-506-103 

1.8 to 16.7 pF 

189-507-105 

2 to 19.3 pF 

189-508-5 

2.1 to 22.9 pF 

189-509-5 

2.4 to 24.5 pF 

545-043 

1.8 to 11.4 pF 

$1.00 each 

193-10-6 

2.2 to 34 pF 

193- 

1.5 to 27.5 pF 

193- 

.6 to 6.4 pF 

1/4 x 2-1/2" shaft 

$2.50 each 

160-107-16 

.5 to 12 pF 

193-10-9 

2.2 to 34 pF 

193-10-104 

2.2 to 34 pF 

193-4-5 

3 to 30 pF 


$1,00 each 
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MRF203 

$P.O.R. 

MRF216 

19.47 

MRF221 

8.73 

MRF226 

10.20 

MRF227 

2.13 

MRF238 

10.00 

MRF240 

14.62 

MRF245 

28.87 

MRF247 

28.87 

MRF262 

6.25 

MRF314 

12.20 

MRF406 

11.33 

MRF412 

20.65 

MRF421 

27.45 

MRF422A 

38.25 

MRF422 

38.25 

MRF428 

38.25 

MRF428A 

38.25 

MRF426 

8.87 

MRF426A 

8.87 

MRF449 

10.61 

MRF449A 

10.61 

MRF450 

11.00 

MRF450A 

11.77 

MRF452 

15.00 

MRF453 

13.72 

MRF454 

21.83 

MRF454A 

21.83 

MRF455 

14.08 

MRF455A 

14.08 

MRF474 

3.00 

MRF475 

2.90 

MRF476 

2.25 

MRF477 

10.00 

MRF485 

3.00 

MRF492 

20.40 

MRF502 

.93 

MRF604 

2.00 

MRF629 

3.00 

MRF648 

26.87 

MRF901 

3.99 

MRF902 

9.41 

MRF904 

3.00 

MRF911 

4.29 

MRF5176 

11.73 

MRF8004 

1.39 

BFR90 

1.00 

BFR91 

1.25 

BFR96 

1.50 

BFW92A 

1.00 

BFW92 

.79 

MMCM918 

14.30 

MMCM2222 

15.65 

MMCM2369 

15.00 

MMCM2484 

15.25 

MMCM3960A 

24.30 

MWA130 

8.08 

MWA210 

7.46 

MWA220 

8.08 

MWA230 

8.62 

MWA310 

8.08 

NEW MRF472 

1.20 ea. 


10/9.50 


100/69.00 


1000/480.00 

TUBES 

6KD6 

6LQ6/6EJ6 
6MJ6/6LQ6/6J E6C 
6LF6/6MH6 

12BY7A 

$5.00 

6.00 

6.00 

5.00 

4.00 


2E26 

4.69 

4X150A 

29.99 

4CX250B 

45.00 

4CX250R 

69.00 

4CX300A 

109.99 

4CX350A/8321 

100.00 

4CX350F/J/8904 

100.00 

4CX1500B/8660 

300.00 

811A 

20.00 

6360 

4.69 

6939 

7.99 

6146 

5.00 

6146A 

5.69 

6146B/8298 

7.95 

6146W 

12.00 

6550A 

8.00 

8908 

9.00 

8950 

9.00 

4-400A 

71.00 

4-400C 

80.00 

572B/T160L 

44.00 

7289 

9.95 

3-10002 

229.00 

3-500Z 

129.99 


TO-3 TRANSISTOR SOCKETS 
Phenolic type 

6/$1.00 

UHF/VHF RF POWER TRANSISTORS 

CD2867/2N6439 


60 watts output 


Reg. Price $45.77 


SALE PRICE $19.99 



1900 MHz to 2500 MHz 
DOWNCONVERTERS 


Intended for amateur radio use. Tunable 
from channel 2 thru 6. 34 dB gain 2.5 to 3 
dB noise. Warranty for 6 months. 

Model HMR II 


Complete Receiver and Power Supply 
1-7 $179.50 24-47 $134.50 

8-23 159.50 48-99 119.50 


DOES NOT INCLUDE COAX 
4 foot Yagi antenna only $39.99 
Downconverter kit — PCB and parts — 
$69.95 

Power Supply kit — Box, PCB and parts — 
$49.99 

Downconverter assembled — $79.99 
Power Supply assembled — $59.99 
Complete kit form with Yagi antenna — 
$109.99 


REPLACEMENT PARTS 


MRF901 $3.99 

MBD101 1.29 

.001 Chip Caps 1.00 

Power Supply PCB 4.99 

Downconverter PCB 19.99 


NEW BOGNER DOWNCONVERTER 
Industrial version. 1 year guarantee — 
$225.00 


86 PIN MOTOROLA BUS 


EDGE CONNECTORS 


Gold plated contacts 

Dual 43/86 pin .156 spacing 
Soldertail for PCB 

$3.00 each 

CONTINUOUS TONE BUZZERS 
12VDC 

$2.00 each 

110 VAC MUFFIN FANS 

New $11.95 

Used $5.95 

PL259 TERMINATION 50 Ohm, 5 Watts 

$1.50 each 


CORES AND BEADS 

#43 Shield Bead 

4/1.00 

#61 Toroid 

3/1.00 

#43 Baiun 

10/1.00 

#61 Baiun 

8/1.00 

#61 Baiun 

6/1.00 

#61 Baiun 

4/1.00 

#61 Beads 

10/1.00 

Ferrite Rod 1/4 x 7-1/2 

2.99 

Ferrite Beads 1/8" long 

12/1.00 

Ferrite Beads 3/8" long 

6/1.00 

Ferrite Beads 1/16" long 

12/1.00 

CABLE TIES 


#IT-18R 100 per bag mil. spec #MS-33685 

4" made byTyton Corp 
$2.50 per 100 — $20.00/1 K 

Miniature Ceramic Trimmers 
CV31D350 

2 to 8 pF 

HMOO-4075-03 

3.5 to 11 pF 

300425 

3.5 to 13 pF 

ES-25A 

5 to 25 pF 

5.1 to 40 pF 
3.5 to 15 pF 

5.2 to 40 pF 


2.5 to 6 pF 

50$ each or 10/$4.50 


WIDEBAND RF 
TRANSFORMERS 

.3 to 120 MHz 3dB 

.7 to 80 MHz 2 dB Insertion Loss 

5 to 20 MHz 1 dB 

TypeT 16-1 — $6.50 each 
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TRANSISTORS/ICS 

Motorola MHW 252 VHF power amplifier, 
frequency range: 144-148 MHz, 
output power: 25 W. 
minimum gain 19.2dB. 

$29.67 each. 


Motorola MC 1316P. 

House no. same as HEP C6Q73 & 
EC9814. 

2-W audio amplifier. 

$1.29 ea., 10 for $9.50. 


Fairchild 007-03 1C. 

ECG no. 707 Chroma demodulator. 
$1.29 ea., 10 for $8.50. 


Motorola rf transistors. 

Selection Guide & Cross-Reference 
catalog. 

43 pgs. 

$1.99 ea. 


RCA Triacs. 

Type T2310A. 

TO-5 Case with heat sinks. 
1.6 Amp, 100 VDC, Igt 3mA. 
Sensitive gate. 

$1.00 each. 


RCA power transistors. 
NPN RCS 258. 

Vceo 60 NFE 5 mA. 

1C 20 Amps Vce 4V 
250 Watts. Ft 2 MHz. 
$3.00 each. 


RCA Triacs, 

T ype T4121B/40799. 
200 VDC 10 Amps. 
Stud Type. 

$3.69. 


RCA Triacs. 

Type 40805/T6421D. 
30 Amps, 400 VDC. 
$5.00 each. 


Motorola rf amplitier. 

544-4001-002, similar to type MHW 401-2. 
1.5 watts output. 

440-512 MHz. 

15 dB gain min. $19.99 each. 


DIODES 

Texas Ins. TIL-305P 

557 Array Alpha Numeric Display 

$3.85 ea. 


D61005. 

1.5 A, 1000 PIV. 

15e ea., 100 for $12.00. 


HVK 1153. 

25 mA, 20,000 PIV. 
$1.00 ea., 10 for $8.00. 


SCMS 10K. 

15 mA, 10,000 PIV. 
$1.69 ea., 10 for $12.50. 


Motorola MA 752 Rectifier. 
6 Amps, 200 PIV, 4/$1.29. 


High-voltage diode EK500. 
5000 Volts, 50 mA, 99c each. 


Fairchild LEDs. 

FLV 5007 & 5009 red. 
Case type TO-92. 

6 /$ 1 . 00 . 


Molorola SCR. 

TO-92 Case, 0.8 Amp, 30V. 
igt 0.2 Vgt 0.8 
Same as 2N5060. 
4/$1.00or 100/$15.00. 


Dialco Type 555-2003. 

LED 5 VDC with built-in resistor. 
69e each. 


PARTS/ASSEMBLIES/ 

ACCESSORIES 


Wakefield Thermal Compound 120-8, 
8-oz. jar, $5.35. 


TY-Raps 08470. 
7in.,50f$2.00. 


1W Audio Amplifier, 
parts list: 

3 transistors. 

5 resistors. 

1 capacitor. 

1 volume control pot. 

All parts assembled on PC board. 
Requires 6-9 VDC for operation. 
High-impedance input; 8-ohm output. 
$1.00 ea. 


VU Meters, 50 nA. 
1-1/2" x 1-1/2" x 1/2". 
$1.99 ea. 


Litronix DL-4509. 

4-digit readout. 

$2.99 ea. 

New Simpson 260-7 VOM. 
$99.99. 


12 VDC lamps, 60 mA. 

1/8" round x 1/2" long w/12"-long 
leads. 

39« ea., 10 for $2.50. 


Heat Sink. 

(great for rf power amplifiers.) 
3-3/4" high x 7" long. 

Flat one side only. 

$4.99 ea. 


5-pin DIN Jack & Plug Set. 
$1.29 per set. 


Grain-of-wheat lamps. 
6.3 VDC, 50 mA. 

8 for $1.00. 


Cooling fans — 12VDC 
2" round x 3" long. 
$5.95 ea. 


Ten-turn pot w/ten-turn knob. 
2000 ohms. 

$6.95. 


Rf choke 70F276A1. 

2.7 m H, 250 mA. 

69<t ea., 25 for $12.00. 

Water pump, multi-purpose. 
6 VDC/0.33 gpm. 

$2.99 ea. 


Switch, dpdt, push on/push off. 
Microswitch no. 92PB19-T2. 
5-A, 250 VAC. 

$1.29 ea. 


New Sylvania Pathmaker. 

CATV amplifier. 

Hybrid 1C ampl. Model 152. 

No data. Has two rf transistors and 1 rf 
amplifier plus many other parts. 

$29.99 ea. 


New big rf connectors, type 1. 
Prodelin, Inc. no. 78-880-1. 
$12.99ea. 


Type 2 

Cab/ewave System, Inc. 
735201 /FX38-50N F/16733. 
Taperlok. 

$12.99 each. 


1000 pF feedthru caps. 
Solder Type. 

4/$1.00. 


TO-5 type relay. 
WABCO 91630301-10 
26 VDC. 

$4.99 each. 


Rf coax relay. 

Transco 11100. 

SPDT. Type N Connectors. 
$29.99 each. 

(Only 12 in stock.) 


4 each RCA 7651 tube with 
socket $200 00 per set. 
One tube and one socket 
Socket only $100.00. 


Rotron biscuit fan. 
115 VAC Part BT2A1 
$12.99 each. 


3-M Company Bumpons. 
2 types: 

Type 1, SF-5012, black, 
0.5" dia. x 0,14" high 
(12.7 x 3.55 mm). 
70-0700-1813-3 sheet of 4 
$3.00. 


Type 2, 

SJ-5519 0.78" x 0.35" rect. 
x 0.2" high. 

(19.8 x 8.89 x 5.08 mm), 
brown, 70-0700-2982-5. 

Sheet of 64, $4.29 self adhesive. 


Joy Sticks. 

JVC-40 40kn. 

(2) video controllers, $4.99. 


Power one. 

model CP-198 power 

supply. Input 105-125VAC; output 

5 VDC, 6 Amps. 

$19.99 each. 
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!>857JAN 

$ 2.50 

2N6097 $28.00 


ORDERING INSTRUCTIONS 

2949 

3.60 

2N6166 38.00 

Check, money order, or credit cards 

2947 

15.00 

2N6368 22.99 

welcome. (Master Charge and VISA only) 

2950 

4.60 

2N6439 40.00 

No personal 

checks or certified personal 

B375 

8.00 

A210/MRF517 2.00 

checks for 

foreign countrys accepted. 

3553 

1.57 

BLY33 5.00 

Money order 

or cashiers check in U.S. 

3813 

5.00 

40280/2N4427 1.10 

funds only. 

Letters of credit are not 

3866 

1.00 

40281/2N3920 7.00 

acceptab1e. 


3366JAN 

2.50 

40282/2N3927 10.48 

Minimum shipping by UPS is $2.35 with 

3866JANTX 

4.00 


insurance. 

Please allow extra shipping 

3925 

10.00 

NE555V TIMERS 

charges for 

heavy or long items. 

3948 

2.00 

39C each or 10/$3.00 

All parts returned due to customer erro 

3950 

25.00 


will be subject to a 15 % restock charge. 

3959 

3.00 

NEW DUAL COLON LED 

If we are 

out of an item ordered, we 

39&0JANTX 

10.00 

696 each or 

will try to 

replace it with an equal or 

4072 

1.60 

10/$5.00 

better part 

unless you specify not to, 

4427 

1.10 


or we will 

back order the item, or refund 

4429 

7.00 

HEP 170 1000 PIV 

your money. 


4877 

1 .00 

2.5 Amps 25C each or 

PRICES ARE SUBJECT TO CHANGE WITHOUT 

4959 

2.00 

100/$15.00 

NOTICE. Prices superseade all previously 

4976 

15.00 


published. 

Some items offered are 

5070 

8.00 

HIGH VOLTAGE CAPS 

1imited to 

small quantities and are 

5071 

15.00 

420 MFD (® 400 VDC OR 

subject to 

prior sale. 

5108 

4.00 

600 MFD @> 400 VDC 

We now have a toll free number but 

5109 

1 .50 

3.99 each 

we ask that 

it be used for charge orders 

5179 

1 .00 


only. If you have any questions please 

5583 

4.00 

NEW SIMPSON 260-7 VOM 

use our other number. We are open from 

5589 

6.00 

$99-99 each 

8:00 a.m. - 

5:00 p.m. Monday thru Saturday 

5590 

8.00 


Our toll 

free number for orders only 

5591 

11 .00 


is 800-528-3611 . 

5635 

5.44 

TORIN TA700 FANS NEW 



5636 

11.60 

Model A30340 

JUMBO LED's 

MEDIUM LED's 

5637 

20.00 

230 VAC (£ .73 Amps 

Red 

8/$ 1.00 Red 6/$l .00 

5641 

5.00 

Will a 1 so work on 115 

VAC Clear 

6/$1.00 Green 6/$1.00 

5643 

14.00 

$29.99 each 

_ Yellow 

6/$l.00 

5645 

10.00 


G reen 

6/$1.00 

5842 

8.00 


Amber 

6/$l.00 

5849 

20.00 

DOOR KNOB CAPS 



5942 

40.00 



NEW GE OPTO COUPLERS 4N26 

5946 

14.00 

470 pf <s> 15 KV 

$3.99 each 

69C each or 10/$5.00 

5862 

50.00 

Dual 500 pf (S> 15 KV 

5.99 each 


6080 

7.00 

630 pf @ 6 KV 

3.99 each 

MICRO-MINI WATCH CRYSTALS 

6081 

10.00 

800 pf @ 15 KV 

3.99 each 

32.768 Hz $3.00 each 

6082 

1 1 .00 

2700 pf @> 40 KV 

5.99 each 


6083 

13.00 



NEW 2" ROUND SPEAKERS 

6084 

14.00 

NEW & USED BCD SWITCHE 

:s 

100 Ohm coil 99C each 

6095 

11.00 

3 switch with end plates 


6096 

20.00 

$8.99 New $6.95 

Used 

PLASTIC T0-3 SOCKETS 4/$1.0C 


NO ORDERS UNDER $10 
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t he * 
mate 


Standard S 42.95 
Chrome S 52.95 
Gold plated SI 50.00 

• Full range of adjustment In 
tension and contact spacing 

• Self-adiusting nylon and steel 
needle bearings 
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THE OREM ELECTRONIC 
TUIMOS k IDEAS BO°*l 


FACSIMILE 


| — HUMORS DS OF 

UNUSUAL PARTS GADGf IS A lOf A tTIMS UNAVAILABLE IN 
STORES OH CATALOGS ANYWHERE' Baryam p.icrt «n MivAMf 1 
[ N»w item* in r»*«» Hush postcard »o« »nui copy' 

E ELECTRONICS 

Dept 321 

Ptimburgh N V 12901 


COPY SATELLITE PHOTOS. 
WEATHER MAPS. PRESS! 

The Faxs Are Clear — on our lull size (18-1/2" 
wide) recorders Free Fax Guide 


TELETYPE 


RTTY MACHINES. PARTS. SUPPLIES 


ATLANTIC SURPLUS SALES 12121 372 0349 

3730 NAUTILUS AVE BROOKLYN NY 11224 



C.I.S.M.O. 

2305 CHERRY ROAD 
ROCK HILL, S.C. 29730 


Lctrsen 


? YAESU 


Rohn fj/iutl'} Lctrsen 

©cushcraft ^KENWOOD 

& 5 |icom| 

£SSt\ TEN-TEC <S>BSD31. 

^ ^ SERVICE DEPARTMENT CALL 803 366-7158 

*70 ELn ORDER TOLL FREE! 

’ GANG 800 9 845 « 6 l 83 
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It all points 
one way — 
HAM RADIO 


will cost more 
June 1. 1981 



Start, Extend or Renew 
AT THE OLD, LOWER RATES 

□ 1 year.... Just $15.00 

($16 50 alter June 1) 

□ 2 years . .. Just $26.00 

($28 50 alter June 1) 

□ 3 years .. . Just $35.00 

($38 50 alter June 1) 
These prices U S A only 
See Page 3 lor foreign rates 
lusc the handy card included in this issue or complete belowi 

□ New □ Extension □ Renewal 

For payment enclose check, money order or 
charge card information (accl # expire dale, 
bank H lor MasterCard) 


Name 


Call 

Address 



City 

Stan 

; Zip 





















FREE! 

1981 

DISCOUNT 
ELECTRONICS 
CATALOG 

JOIN THE PAK! 

Send lor our Free catalog and become a 
member ol our exclusive Pak. Our 
members receive Poly Pak s' 
exciting catalog several 
times a year. We otter 
Penny Sales. Free 
Premiums and Low. 

Low Prices on a wide variety ot' 

Electronic Products such as Computer Periph¬ 
erals. Integrated Circuits. Speakers. Audio 
Equipment. Rechargeable Batteries. Solar Prod¬ 
ucts. Semiconductors, and much, much morel 
Take advantage ot our 25 years as America's 
loremost Supplier ol discount electronics. 


RUSH ME YOUR FREEDISCOUNTCATALOG! 




CLIP AND MAIL COUPON TODAY TO 

POLY PAKS, INC. 

P O BOX 942. HM5 
S LYNNFIELD. MA 01940 617 


617 245 3828 



JM 

CRYSTALS 



JAN 

CRYSTALS 
KEEP 
YOU ON 
THE AIR 

• CB 

• CB standard 

• 2 meter 
Scanners 

Amateur Bands 
General 

Communication 
industry 
Marine VHF 
Micro processor 
crystals 


Send W tor our latest catalog 
write or pnone tor more details 

Jan crystals 
P.0 BOX 06017 
Ft. Myers, Florida 35906 
all phones (913) 936-2397 


easy to charge 


E-Z WAY, 


P.0. BOX 22845 
TAMPA, FL 33622 

Ph. 813/677-7144 

r 

y WRITE 
S or 
X ^ PHONE 


/THE WESTERN 
HEMISPHERE'S 
BEST ENGINEERED 
TOWERS 

HIGH STRENGTH STEEL 
-hot dip galvanized 
inside & out 
after fabrication- 

** 11 MODELS ** 

40 ft. to 115 ft. 

CRANKS UP 


CRANKS DOWN 


Preamplifiers 


TILTS OVER 


ORDER DIRECT FROM 

THE FACTORY AT 

*DISCOUNTED PRICES* 

Let us send you 
our catalogue, 
price sheet and 
Order Form. 




7 7 yCip 


The famous Palomar Engineers 
preamplifier has been updated 
and packaged in an attractive new 
cabinet 

For the SWL there is the P-305 
(9-v DC powered) and the P-308 
(115-v AC powered) featuring full 
shortwave coverage, selection of 
two antennas, 20 db attenuator. 
15 db gain control and on-off- 
bypass switch 

For transceivers, the P-31 OX 
features automatic bypass on 
transmit, adjustable delay for 
return to receive, and 350 watt 
transmit capability 

All models have these features: 

• Up to 20 db gain. 

• Covers 1.8 to 54 MHz in four 
bands. 

• Low noise figure. 
•Reduces image and 

spurious response. 

• 8” x 5” x 3”. Brushed 
aluminum control panel. 
Black vinyl cover. 

• SO-239 connectors. 

• LED pilot. 

Order direct or Irom your favorite 
dealer Model P-305 Receiver 
Preamplifier for 9-v DC $99 95 
Model P-308 for 115-v AC 
$109.95. Transceiver Preampli¬ 
fier Model P-310X $129 95 Add 
$3 shipping/handling Calif, resi¬ 
dents add sales tax. 

Don’t wait any longer to pull out 
weak, rare DX. 


Palomar 

Engineers 

Box 455. Escondido. CA. 92025 
Phone: [714] 747-3343 



More Details? CHECK-OFF Page 118 





















Check your signal. 

BLACKCAT Monitor Scope $209.95 ppd. 


Blackcat JB-4001S—for continuous 
monitoring of your transmitting quality at 
low cost. 

The dedicated monitor. Leave it in the 
line and you'll always know what’s hap¬ 
pening with your rig Operates from 
160-10 meters. 

Versatile. With familiarity you'll be able 
to interpret the scope patterns to deter¬ 
mine power output, distortion, audio 
noise, ALC action, carrier suppression. 
SWR effects, linearity, spurious -^signals, 
flat topping, plus AM modula- 
tion characteristics. Provides 

2 KW Coax Antenna Switch 

4 positions (three 
for ants & dummy > 
load, fourth for re M 
ceive only) Coax ■ 
connectors, black I 
case with white no- i 

menclature mea 
sures 3-7/16"H x 4 3/32“W x 4“D ® \l 

Model JB-1007SW, only $24.95 ppd. 1 4 


both sine and trapezoid patterns. Built-in 
audio generator for modulation and 
transmitter testing purposes. 

3” green phospher scope tube with 
printed reference graticule (useful for 
calculating percentages). Black vinyl- 
clad steel case with black anodized alu¬ 
minum panel with white nomencla¬ 
ture. Size: 10y 2 "W x6 1 4"H 
xllMr'D. ^ 

' n 46567 

Sb.SV’aC'**- 

r k . l4 «»' 0 X*' A -_ 


MICROWAVE DESIGN 
ENGINEERS & TECHNICIANS 

Watch Your Career Take Off A t Frequency Sources 

If you feel grounded as a Microwave Design Engineer dr Technician in your 
present position, consider a career where the sky’s the limit. As a leader in 
microwave hardware, we’re soaring to new heights. And you can fly with us. With 
us you’ll have a package for future growth not to be found elsewhere. 

Consider: 

Our financial and incentive policies for Engineers are probably equal to a 
manager's compensation in your company. 

And as for equipment, we believe we have the best. But if it takes more to do the 
job. we'll get it for you. 

Since our very existence In components and supercomponents depends on your 
efforts as a Design Engineer or Technician, your future is assured. 

Ready to discuss your new career flight plan? 

Call Frank Uva at (61 7) 256-411 3. or send resume to: Frequency Sources, Inc., 
16 Maple Road, Chelmsford. MA 01824. We are an Equal Oppo rtunity^ 
Employer M/F. 


RADIO 
WAREHOUSE 


Mo Frills, Just Low Prices 

KENWOOD 

TS830S $929.00 

TS130S 759.00 

TS 520SE 659.00 

TR 2400 399.00 

TR 7800 399.00 

TR 8400 499.00 

TR 9000 499.00 


TEN-TEC 

OMNIC $1289.00 

DELTA 869.00 

ARGONAUT 469.00 

CENTURY 21 379.00 


ICOM 

IC720A 
1C 730 
1C 220 

IC255Aw/HM8 
1C 260 
1C 2A 
1C 2AT 


YAESC1 


FT 902DM 
FT 101ZD 
FT I07M 
FT 707 
FT207R 
FT 480 
FT720RU 


$1498.00 

829.00 

329.00 

399.00 

489.00 

249.00 

269.00 


11 535.00 
889.00 
1 149.00 
810.00 
339.00 
529.00 
429.00 


FREQUENCY 
1 SOURCES, INC. 


Ask about our 
CASH DISCOUNT 

CALL OR WRITE FOR QUOTE. 


P.O. BOX 2728 
DALLAS, TX 75221 
Telephone: (817) 496-9000 

GEM-QUAD FIBREGLASS 

ANTENNA FOR 10. 15, and 20 METERS 


Two Elements $182.00 
Extra Elements $130.00 
Price is F.O.B. Transcona 

INCLUDES U.S. Customs 
Duty 

v i l . KIT COMPLETE WITH 
kJ fY *SPIDER 
\f/ ‘ARMS 
/T\ ‘WIRE 
n \\ *BALUN KIT 
/■T~ Y *B00M WHERE 
NEEDED 

WINNER OF MANITOBA 
DESICN INSTITUTE 
AWARD OF EXCELLENCE 
Bui/ two elements now — a third and 
fourth mail he added later with little 
effort. 

Enjoy up to 8 dl> forward gain on DX, 
with a 25 dh back to front ratio and 
excellent side discrimination. 

Get maximum structural strength with 
low weight, using our "Tridetic" 
arms. Please inquire directly to: 

GEM QUAD PRODUCTS LTD. 

Box 53 

Transcona Manitoba 
Canada R2C 2Z5 
Tel. (204) 866-3338 
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Tell 'em you saw it in HAM RADIO! 














RATES Noncommercial ads 10c per 
word; commercial ads 60c per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non-commer¬ 
cial rate. 

COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed (not all capitals) 
and must include full name and address. 
We reserve the right to reject unsuitable 
copy. Ham Radio cannot check each 
advertiser and thus cannot be held respon¬ 
sible for claims made. Liability for correct¬ 
ness of material limited to corrected ad in 
next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


DIGITAL RADIO NETWORK — Terminal Node Controller 
card allows interconnection of machines using ASCII, 
BAUDOT, etc. Microprocessor controlled with 8k byte 
memory space PCB and documentation $30 U.S. Bi¬ 
monthly newsletter $10. 1200 baud Modem, and Network 
Controller boards available soon. VADCG, 818 Rondeau 
St., Coquitlam, B.C., Canada V3 J5 13 

VACKAR VFO KITS. Write Direct Conversion Technique, 
Box 1001, Dept. 5FM, 535 No. Michigan Ave., Chicago, 
Illinois 6061 1 . 

COMPLETE LINE OF MICROWAVE Television Con¬ 
verters and accessories to suit your needs. Converters 
have a one year warranty backed by a 3 year reputation. 
Call or write for complete specifications and pricing. 
Dealer Inquiries Invited. Triton Marketing, 1933 
Rockaway Parkway, Brooklyn, N.Y. 11236 (212)531-9004. 

CUSTOM EMBROIDERED EMBLEMS - Your design, 
low minimum. Informational booklet. Emblems, Dept 65, 
Littleton, New Hampshire 03561. 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 

F Basil 

Hauptpiatz5 

A-2700 Wiener Neustadt 

Austria 

Ham Radio Belgium 
Stereohouse 
Brusselsesleenweg 416 
B-9218 Gent 
Belgium 

Ham Radio Canada 
Box 400. Goderich 
Ontario, Canada N7A 4C7 

Ham Radio Europe 
Box 444 

S-194 04Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F-89000 Auxerre 
France 

Ham Radio Germany 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio Holland 
MRL Ectronics 
Postbus 88 
NL-2204 Delft 
Holland 


Ham Radio Italy 
G. Vulpetti 
PO Box 37 
1-22063 Cantu 
Italy 


Ham Radio Switzerland 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio UK 
P.O. Box 63, Harrow 
Middlesex HA3 6HS 
England 


Holland Radio 
143 Green way 
Greenside, Johannesburg 
Republic of South Africa 


More Details? CHECK-OFF Page 118 


PRINTED CIRCUIT BOARDS. Especially tor the begin- 
ner. Make them yourself. Proven simplicity. COVAL, 
Dept. HR5,2706 Kirby, Champaign, Illinois 61820. 

MANUALS for most ham gear 1937/1970. Send 25<f for 
“Manual Catalog.” H.I., Inc., Box H864, Council Bluffs, 
Iowa 51502. 

BROADBAND COAX ANTENNA can be built for any 
band, with tow SWR 1.5 to 1.0 across the band. Plans 
$2.00, plus S.A.S.E. to T. Dollard. WB6WFG, 5101 59th 
Street, Sacramento. CA 95820. 

SATELLITE TELEVISION: Information on building or 
buying your earth station. Six pages of what’s needed, 
where to get it, costs, etc. $4.00 to Satellite Television, 
RD #3, Oxford, NY 13830. 

DSI FREQUENCY COUNTER REPAIR: Factory trained 
personnel, extensive parts inventory, fast turnaround. 
Write or call for free information package. Bright Elec¬ 
tronics Corporation, P.O. Box 76972, Atlanta, GA 30328 
(404) 952-0968. 

ATLAS DD6-C and 350XL Digital Dial/Frequency Count¬ 
ers. $175.00 plus $3.00 UPS. AFC! Stop VFO drift. See 
June 79 HR. $65.00 plus $3.00 UPS. Mical Devices, P. O. 
Box 343, Vista, CA 92083. 

490T ANTENNA TUNING UNIT WANTED for cash or 
trade. DCO, 10 Schuyler Avenue, No. Arlington, N.J. 
07032 (800) 526-1270. 

WANTED: Help in completing the largest collection of 
Hallicratter equipment in the world. Urgently needed are 
receivers with aluminum colored panels, back lighted 
plastic dials with "airplane” hands, early transmitters, 
unusual accessories, etc. Chuck Dachis, WD5EOG, ‘‘The 
Hallicratter Collector,” 4500 Russell Drive, Austin, Texas 
78745. 

TUBES, TUBES wanted for cash or trade: 340TL, 
4CX1000, 5CX1500. Any high power or special purpose 
tubes of Eimac/Varian. DCO, 10 Schuyler Avenue, No. 
Arlington, N.J. 07032 (800) 526-1270. 

DIRECT CONVERSION RECEIVER KITS. Write Direct 
Conversion Technique, Box 1001, Dept. 5FM, 535 No. 
Michigan Ave., Chicago, Illinois 60611. 

GIANT REDUCTIONS on all remaining test equipment & 
books on my Feb. list. Still many good items, will go low 
at giveaway prices. Small S.A.S.E. for final list. Joe 
Cohen, 200 Woodside Ave., Winthrop, MA 02152. 

ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, stereo, industrial, educational. Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere. Unusual FREE catalog. ETCO-012, 
Box 762, Plattsburgh, NY 12901. SURPLUS WANTED. 

GLOSSY QSL’s Distinctive! With or without your 
photograph. Stamp brings samples. A. Zanella, P.O. Box 
4337, San Francisco CA 94101. 

MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 98362. 

SATELLITE — M.D.S. Signal Generators 1.8-4.2 GHz. 
Clean, checked out with book, shipping case, cables 
$200. H.F. lab Signal Generators, 10 kHz-50 MHz with 
crystal-cal. Checked $150. Stuart Landau K6YAZ, 23452 
Justice St., Canoga Park, CA 91340 (213) 887-9144. 

ETCH IT YOURSELF PRINTED CIRCUIT KIT, Photo-Posi¬ 
tive Method — No darkroom required, All the supplies 
for making your own boards, direct from magazine arti¬ 
cle in less than 2 hours. Only $24.95, S.A.S.E. for details: 
Excel Circuits Co., 4412 Fernlee, Royal Oak, Ml 48073. 

HAM RADIO REPAIR — Professional lab, personal ser¬ 
vice. “Grid” Gridley, W4GJO. April thru October: Rt. 2, 
Box 138B, Rising Fawn, Georgia 30738. (404) 657-7841. 
November thru March: 212 Martin Drive, Brooksville. 
Florida 33512. (904) 799-2769. 

BUY-SELL-TRADE. Send $1.00 for catalog. Give name 
address and call letters. Complete stock of major brands 
new and reconditioned amateur radio equipment. Call 
for best deals. We buy Collins, Drake, Swan, etc. Asso¬ 
ciated Radio, 8012 Conser, Overland Park, KS 66204. 
(913) 381-5900. 

HAMMARLUND HQ-160 General Coverage Receiver. 
Very clean w/manual $195. Scott G. Turner, K2ST, 9407 
Colleen, Houston, TX 77080. (713) 460-4514. 

MIRROR-IN-THE-LID, and other pre-1946 television set 
wanted. Paying 500+ for any complete RCA “TRK” 
series, or General Electric “HM” series set. Also looking 
for 12AP4, MW-31-3 picture tubes, parts, literature on 
pre-war television. Arnold Chase, WA1RYZ, 9 Rushteigh 
Road, West Hartford, Conn. 06117 (203) 521-5280. 


crm c 

■TTTlt 

uilli 


01GITRAN MINI KEYBOARD ^ c, 

PHONE FORMAT 2-3/4" X 2" V' 

^t/4" THICK SWS-0234 $5.95 


12 VDC COAX RELAY SPOT 
450 MHZ+ JOO WATTS 

2 MALE RCA PLUG TO SO-239 BLACK TOUCH-TONE 
RL-0042 $6.95 HOUSING. TT-Q 19 1 

TWO METER ANTENNAS 


BNC ADJ. ELOOW AN-0067 $7.95 


BNC STRAIGHT AN-0065 *7.95 


BNC DUCK IE AN-0269 *8.95 


LHF-M/CABLE UHF-F/PANEL 
PL-259 $.75 SO-2 39 $.65 


BNC-M/CABLE BNC-F/PANEL 
LG- 88 *1.00 UG1094 $1.35 


UHF-F/UHF-F LHF-M/UHF-M 
PL-258 *1.50 DM-1 *2.50 

'== 8038 

BNC-F/BNC-F BNC-M/BNC-M 
UG-914 *2.25 UG-491 $2.85 

U., - 


•JHF 90-F/M uHF'r'2F/M 
M-359 *2.50 M-358 *2.95 


BNC-M/LHF-F BNC-F/LHF-M 
UG-2SS *3.75 UG-273 $3.00 


-SB 


BNC 90°F/M BNC* T 1 2F/M 
UG-306 *3.75 UG-274 


'N’-F/LHF-M 'iM'-m/Lr* 
UG-B3 $4.95 UG-146 *■ 


'N'-M/CABLE 'N'-F/PANEL 
UG-21 $2.95 UG-58 $2.25 


’N’-F/'N'-F ’N’-M/'N 

UG-29 $3.00 UG-57 $■ 


'N' 90°F/M 'N 1 ’ T *2M/F 'N'-M/BNC-F 'N'-F/BNC-M 

UG-27 $4,. 50 LG-I^7_*9^0_JJGz20i_*3^5_yG^349_$fLi95 

M P PO. Box 12685 E 

-Lake Park, FI. 33403 

J a (305) 848-8236 

•• MC , V I SA , COD-ADD. $ 1 . I F UNDER $10. 

.RES.4% ADD SUFFICIENT POS 


FROM BEVERAGES THRU 
OSCAR - A BIBLIOGRAPHY 

by Rich Rosen 

From Beverages Thru Oscar — A Bibliogra¬ 
phy is a complete list of every article that 
would be of interest to a Radio Amateur or 
professional that has been published over 
the last 65 years. References are from CQ, 
Ham Radio, 73, QST, Proceedings of both 
the IRE and IEEE and Wireless Engineer, to 
name just a tew. In fact, over 292 Maga¬ 
zines have been listed in this book with 92 
different subject areas referenced. If you 
can't find it in this wonderfully complete 
bibliography, chances are, it was never pub¬ 
lished, Never before has a book like this 
been put together. Don't wait another min¬ 
ute to get this invaluable reference tool. It 
costs just $29.95 but is worth much, much 
more, ©1979. 


□ PR-B0 


Softbound $29.95 


Please add $1,00 for shipping 

Ham Radio’s Bookstore 

Greenville, NH 03048 
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When it comes to 

AMATEUR 
RADIO QSL’s ... 



it’s the 

ONLY BOOK! 

US or DX Listings 


1981 V 



cal 

Iboo 

ks 


NOW READY! 


Here they are! The latest editions. World- 
famous Radio Amateur Callbooks, the 
most respected and complete listing of 
radio amateurs. Lists calls, license classes, 
address Information. Loaded with special 
features such as call changes, prefixes of 
the world, standard time charts, world¬ 
wide QSL bureaus, and more. The U.S. 
Edition features over 400,000 listings, 
with over 100,000 changes from last 
year. The Foreign Edition has over 
300,000 listings, over 90,000 changes. 
Place your order for the new 1981 Radio 
Amateur Callbooks, available now. 



Each 

Shipping 

Total 

US Callbook 

$17.95 

$2.55 

$20.50 

Foreign 

Callbook 

$16.95 

$2.55 

$19.50 

Ordor both books at the 
$37.45 including shipping. 

same 

time tor 


Order from your dealer or directly from 
the publisher. All direct orders add $2.55 
for shipping. Illinois residents add 5% 
sales tax. 

SPECIAL LIMITED OFFER! 
50\\ Amateur Radio 




AMATIl* MWO 


Emblem Patch 
only S2.50 postpaid 


Pegasus on blue field. red lettering 3" wide x 
3" high Great on |ackets and caps Sorry, no 
call letters 

ORDER TODAY! 


RAOIO AMATEUR III 

callbook inc 

Dept..F 

925 Sherwood Drive 
r Lake Bluff, IL 60044, USA 


AMATEUR REPAIR Professional service, reasonable 
rales. ALL brands USA KDK repair center Amateur 
Radio Repair Center, 1020 Brookstown Ave #5. 
Winston Salem. NC 27101 (919) 725-7500 

OSL's - BE PLEASANTLY SURPRISED! Order our three 
colored OSL's in all varieties for $8 00 per 100 or $13 00 
for 200 Satisfaction guaranteed Samples $100 (refund¬ 
able) Constantine Press. 1219 Ellington. Myrlle Beach. 
SC 29577 

FOUR ELEMENT QUAD ANTENNA - Hygain big gun for 
11 meters, new boxed, cost $260 00 Must sell, best of¬ 
fer Ralph Jannini. KA1FAA, 16 Hansom Rd Andover. 
MA 01810 

FOR SALE: Tempo One Transceiver, perfect condition. 
$150 00, Heath HG 10B VFO. $60.00. Homebuilt CW 
transmitter 80-10 meters with VFO. 240 watts. $50 00 I 
will pay shipping William Harris. Route 1. Guthrie. Ken 
tucky 42234 

OSLs 4 RUBBER STAMPS — Top Quality! Card Samples 
and Stamp Info — 50c — Ebbert Graphics 5R. Box 70. 
Westerville. Ohio 43081 

WANTEO: AN MS connectors, synchros, etc Send list. 
Bill Williams. P O. 7057, Norfolk, Virginia 23509 

MOSLEY ANTENNAS TA-33. CL-33, CL 36 etc Will ex 
port MacFarlane Electronics. Battersea. Ontario. 
Canada K0H 1H0 

WEST COAST BULLETIN 1st and 3rd Mondays monthly 
8PM PST (0400 UTC). 3540 KCS. A 1.22 WPM 

MOTOROLA HT-220-PL slim line, mid band 150162 MHz 
Wren 8 freqboard Not butchered HT. case, charger, 
book, extra boot and battery. $340 00 Buchanan. 3701 
East 0. Ave., Kalamazoo, Ml 49004 

PROM PROGRAMMING. CW IDers. repeater controllers 
S A S E catalog W-S Engineering. P O B 58. Pine Hill, 
NJ 08021 

CRYSTALS FM 2 METERS STILL AVAILABLE! Crystals 
for equipment on our parts list. $4 50 each For equip 
ment list, send seif addressed stamped envelope 
SAVOY ELECTRONICS. PO Box 5727. Ft Lauderdale. 
FL 33310 - Tel (305) 563-1333. 

WANTED: Long length of panel thickness (approx ) 3- 
inch x 3/8-32 thread bushings with hex head, nickel 
plated brass, for 1/4-mch diameter shaft components 
Jim Chekoras. Box 541. Ashtabula. Ohio 44004 

SUPER QRP with Direct Conversion s 5 watt transmitter 
kits Write Direcl Conversion Technique, Box 1001. Dept 
5FM. 535 No Michigan Ave . Chicago. Illinois 60611 

SAVE 90%! Build your own minicomputer Free details 
Digatek. 2723 West Butler Drive. Suite K. Phoenix. 
Arizona 85021. 

WANTED: Motorola micor base stations 406-420 MHz 
AK7B. 4 A|ax PI . Berkeley. CA 94708 

S.A.S.E. RIDER manuals, tubes, vintage radio repair Will 
barter to support my hobby habit Maury Zivitz. Ph D. 
11503 Atwell Dr.. Houston. Texas (713) 723-4254 

SATELLITE TELEVISION HOWARD/COLEMAN boards 
to build your own receiver For more information write 
Robert Coleman. Rt 3. Box 58-AHR. Travelers Rest. SC 
29690 

PAIR 4CX1000A S with sockets. $15000. 4CX5000A. 
$150 00: HP 340B noise figure meter w/source. $395 00. 
TET 17' self-supporting aluminum tower. $125 00; 
ASR-33. $295 00. Hamtromcs 220/28 MHz transverter. 
$110 00; Lunar llel 220 yagi. $40 00. Lunar PAE 432 5 
preamp. $35 00. SI 1296 loop yag., $45 00. B&W FC 30. 
$20 00 WANTED 8877 s. 4CX1500B s. 31000Z s. 2C39 s, 
UHF coax relays, monobanders. AZ EL mount/compo 
nents. rack cabinets. Heliax. RG-17A/U. HV diode stacks. 
UPX 6. ART 42 Jim Stitt. WA8QNQ. (513) 475 4444 


500 OSL’s. $10 Catalogue. 743 Harvard. St Louis. MO 
63130 

SELL: Collins R-390A Mint with spare set new tubes 
You pick-up or ship. $550.00. Bob Hughes. 2302. Briars 
grove Ct . Richmond. Virginia 23233. 

VERY Interesting! Next 5 issues $2 Ham Trader 
• Yellow Sheets . POB356. Wheaton. IL 60187 

WANTED: Keys. bugs, and sounders Bob Cutter. 701 
19th. Glenwood Springs. CO 81601 

CB TO 10 METER PROFESSIONALS: Your rig or buy 
ours — AM/SSB/CW Certified Communications. 4138 
So. Ferris. Fremont. Michigan 49412. (616) 924 4561 

NOVICE STATION: HR 10B. DX 60B and HG 10B. very 
good condition. $19500 F O B W9VZR, 4627 North 
Bartlett. Milwaukee. Wisconsin 53211 


OSL'S: No stock designs' Your art or ours, photos 
originals. 50< for samples & details (refundable) Certi 
fied Communications. 4138 So Ferris. Fremont. 
Michigan 49412 

EME 2 METER DX Complete machined metalwork tor 
W6PO design 2 meter 8877 amp . $135 00 New RCA 
7213, $325 00 New Eimac 3-500Z, $90 00 each Icom 1C 
245-S SSB CW, FM, 8 months old. $335 00 Bowman 770 
converted to 10 meter SSB and AM. $145.00 New 30 
amp. 220 volt Varac, $150 00 Drake AC 4. $80 00 No col¬ 
lect calls (513) 683-0385 John Walker. 1930 Meredith 
Dr.. Loveland. Ohio 45140 

NEED HELP for your Novice or General ticket Recorded 
audio-visual theory Instruction No electronic back 
ground required Free information Amateur License. 
P O Box 6015. Norfolk, VA 23508 

VFO GLOVE 755 wanted with instructions A G Ranme. 
W2EAI. 2 Farrell St.. Newburgh. NY 12550 

CB TO 10-METER CONVERSIONS SSB/AM/CW Let a 
specialist convert your rig. or buy one complete Write 
Conversion Engineering, Box 183. Sandwich. Massa 
chusetts 02563 

MINT RCA WV58B VTVM $45 00. New Galaxy rejector & 
PS. $30 00. WRL new DB68 Preselector. 80 thru 6 
meters, tunable. $30 00. Following new CRTS 2-3FPTs. 2- 
5CP18. 1 3ACPa, 1-3EP1. $5 00 each, all tested U pay 
UPS Chester Benson. 732 South 14th. Richmond. In 
diana 47374 

MAKE HAM RADIO FUN! Supplement your learning pro¬ 
grams with a motivational hypnosis cassette Tape *3. 
Learning the Code. Tape #4. Breaking the Speed Barrier. 
Tape »7. Electronics Theory Free catalog For tapes. 
$10 95 each to John Wolf Hypnosis Center, P O Box 497, 
Hayden, Idaho 83835 

CASH for December 1915 to June 1920 QST s for per¬ 
sonal collection Kenn Miller, K6IR 16904 George 
Washington. Rockville. Maryland 20853 (301) 774-7709 

HAMS FOR CHRIST — Reach other Hams with a Gospel 
Tract sure to please Clyde Stanfield. WA6HEG. 1570 N 
Albright. Upland. CA 91786 

SALE: Heath 2021 2m HT. extra xtals external 
microphone, touch-tone kit. $130 00. Isolron 80m anten 
na. $35 00 SASE details ELKIND. WB2ARN/3. 6340 
Marchand. Pittsburgh, PA 15206 (412) 361 3788 

DISTINCTIVE OSL's — Largest selection, lowest prices, 
top quality photo and completely customized cards 
Make your QSL's truly unique at the same cost as a stan 
dard card, and get a better return rate 1 Free samples, cat 
alogue Stamps appreciated Stu Goodman, K2RPZ 
Print. PO. Box 412. Rocky Point. NY 11778 (516) 
744-6260 

FREE SAMPLE Ham Radio Insider Newsletter' Send 
large S A S E W5YI. Box 410101-H. Dallas. Texas 75207 

MAGAZINE SAMPLES! For a free list of over 135 maga 
zmesofferinga sample copy, send a stamped, addressed 
envelope to Publisher s Exchange. P O Box 1368. Dept 
26A. Plainfield. NJ 07061 

QUIET DX LOCATION. SEPARATE HOME AND SHOP 

7-1/2% assumable plus owner's finance Blaw-Knox 125' 
freestanding tower with attach** 1 ladder, full sized 6 ele 
ment.20mKLMbeamand3e' 40m beam plus crank 

up/TH6DXX 3-phase. Ita power Buildings 

total 2800 sq feet • roof 5.6 acres redwood 

forest.EasyaccestC*^^**. shopping. San Jose. Calif 
10 years old Good^^.er system included Reduced to 
sell <3 $220,000 1/4 down. 1/5 assumable, balance & 
below current rate or trade Calif income property 
W6MUR (DXCC 319/352) Callbook QTH or (408) 336-8800 

SATELLITE TV self help newsletter Next 3 issues $6 00 
WA40SR Lite News. Box 973-HR. Mobile. AL 36601 

NEW ZEALAND AMATEUR wishes to complete his 
‘ Ham Radio " collection Requires 1968. 1969. 1970 com¬ 
plete and January 1971 Will purchase 1971 complete if 
offered Reply stating years available and price required 
to G Moles. ZL2AKI. International Callbook Address 

X-BAND GUN DIODE Amprex transmitter and receiver 
Set has one 8mw transmitter, one receiver and two horn 
antennas $90 00 per set $10.00 down per set for C O.D. I 
will consider swaps for OSI-CIP. 5\4 or 8' Shugart com¬ 
patible disk drives, sym. RCA Microbds. AIM 65. and 
ROMS for any of the computers listed (BASIC. 
Assember) R Riley. 6068 Grove. Flint. Michigan 48507 
(313) 6931117 7:00-9 00 weekdays 

FOR SALE: Heath HR-1680 Ham receiver hardly used. 
$190 00 Realistic comm receiver DX-302, like new. 
$300.00 Microcraft Morse A-Word 8-character display, 
wired and tested, $190.00 Manuals included Jim Lofton. 
134 Woodland Ave . Clarksburg, WV 26301 (304) 
6230940 
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UNDERSTANDING 

AMATEUR 

RADIO 



hD 


6~b <i 


I H TMt MWCH M»0 Ml*’ IMAM 


Published by the experts in Ama¬ 
teur Radio, The American Radio 
Relay League, Understanding 
Amateur Radio is just the book for 
the newcomer. There are over 
210 pages of text with chapters 
on: electronic fundamentals, 
semiconductor and tube opera¬ 
tion, how code and phone (AM, 
SSB, and FM) transmitters and 
receivers work, all about antennas, 
tips for the workshop and test 
bench, building transmitters, re¬ 
ceivers, and power supplies, mak¬ 
ing measurements, and how to set 
up a station. If you are interested 
in radio communication and basic 
radio fundamentals then order a 
copy of Understanding Amateur 
Radio today! 


UNDERSTANDING AMATEUR RADIO 
SS (SS.SO OUTSIDE OF THE U.S.I 
SHIPPED POSTPAID. ALLOW I I WKS. 
FOR DELIVERY. 


( ) My check for $_ 


Js enclosed. 


( ) Please charge my Master Charge 
or Visa 


Name 


Address 

City_ 

Zip- 


State 


Visa or MC account 
number__ 


Expiration date _ 
MC Bank no_ 


HR 


AMERICAN RADIO RELAY LEAGUE 
225 Main Street 
Newington, CT. 06111 


Coming Events 

ACTIVITIES 

“Places to go...” 

ARKANSAS: The Northwesl Arkansas ARC. Inc will 
hold its first annual Hamfest/Swapfest on May 16th at 
the Siloam Springs Community Building starting at 0 00 
AM Door prizes, exhibitors, free parking and much 
more Talk-In on 16/ 76 or 52 simplex More info 
SASE Bob Harmon. W5SEP. Route 1. Box 13E. Elk 
mgs. Arkansas 72727 

CALIFORNIA: 9th annual Sacramento Valley Radio Ham 
Swap on May 31st from 9 00 3 00 at the Machinist's 
Hall. 3081 Sunrise Bivd Rancho Cordoval Food, club 
auction, prizes, and FREE ADMISSION Talk-tn on K6IS 
on 144 59/145 19 and 223 1&224 78 

CALIFORNIA: ARRL Pacific Division Convention and 
39th annual Fresno Hamfest on May 15th 1 7th at the 
Hacienda Inn in Fresno More info SASE to Fresno 
Amateur Radio Club. Inc . P O Box 783. Fresno. Califor¬ 
nia 93712 

CALIFORNIA: The 1981 International DX Convention at 
the Airport Holiday Inn. Visalia. California on May 1st- 
3rd Hotel reservations via Holiday Inn's toil free 
number More info N.C D.X C . P O Box 608. Menlo Park, 
California 94025 

GEORGIA: 1981 Atlanta HamFestival on June 20th and 
21st at Ihe Downtown Marriott Hotel Second largest 
crowd in Ham Radio and the fastest growing microcom 
puter show More info SASE to Atlanta HamFestival 
1981. P O Box 27553, Atlanta. Georgia 30327 

IDAHO: The Kootenai Amateur Radio Society's Hamfest 
■01 on May 9th at the North Idaho Fairgrounds. Coeur 
D'Alene Commercial displays, swap tables, food, raf 
fles. prizes, plus more Talk-in on 146 37/ 97 

ILLINOIS: The Six Meter Club's 24th annual Hamfest on 
June 14th at the Santa Fe Park. 91st and Wolf Rd . 
Willow Springs Advanced registration $1 50 and at the 
gate $2 00 Prizes, swapper s row. displays, plus much 
more Talk in on 146 52 or WR9ABC 37 97 (PL2A> Ad¬ 
vanced tickets or more info SASE to Val Hellwig. 
W9ZWV. 3420 S 60th Court. Cicero. Illinois 60650 

ILLINOIS: Radio Expo '81 sponsored by the Chicago FM 
Club will be held, rain or shine, on September 19th and 
20th at the Lake County Fair Grounds, routes 45 and 120 
in Graysiake Graysiake is 30 minutes norlh of Chicago 
and 45 minutes south of Milwaukee This year we will 
have a super large flea market with plenty of indoor and 
outdoor space, free with a gate ticket Just bring your 
own table and chair or tailgate it Parking is free We will 
also have new camping sites complete with power hook¬ 
ups There will be Ham seminars both Saturday and Sun 
day YLs have a ladies program and door prizes both 
days. Only the best manufacturers of Ham and computer 
equipment and their distributors will be at our huge 
display building for you to meet and buy from As in the 
past. Expo will be giving out thousands of dollars worth 
of prizes and admission tickets are good for both days 
For advanced registration, send $3 00 per person and a 
• 10 SASE to Radio Expo Tickets. PO Box 1532. 
Evanston. Illinois Tickets al the gate are $4 00 each 
Kids under seven are free For more information call 
(312) BST EXPO Talk-in on 146 16/ 76. 146 52. and 
222 5/224 10 

KENTUCKY: The Northern Kentucky ARC Ham O 
Rama on May 31st at the Boone County Fairgrounds in 
Burlington Flea Market, exhibits, prizes and more Ad 
mission $4 00 children under 12 free More info Ken 
Miller. WD8ISC. P O Box 257. Erlanger. Kentucky 41018 

MAINE: Yankee Radio Club s Yankee Hamlest 81 on 
June 20th at the Oxford County Fairgrounds in Oxford 
Displays, talks. XYL progam. swap tables. Flea Market 
exhibitors, prizes and more Registration $8 00. com¬ 
plete with dinner and $7 00 tor early registration Admis¬ 
sion at gate $2 50 Talk-in on 146 28/88 by Don Dean. 
W1BYK More info and tickets SASE to Edward 
Fahey. Jr. 19 Farwell St . Lewiston, ME 04240 

MARYLAND: The Maryland FM Association s annual 
Hamfest/Computer show on May 31 st at the Howard 
County Fairgrounds in West Friendship from 8 00 to 
4 00 Talk-m on 146 16/ 76 Admission $3 00 donation 
More info MFMA. c/o Heru Walmsley. Post Office. Har 
mans, Maryland (301) 766-3545 

MARYLAND: Fourth annual Frederick Hamfest on June 
21st at the Frederick Fairgrounds from 8:00 to 4 00 Free 
parking, prizes, demonstrations, exhibits, flea market 
tables and more Admission $3 00 YLs and children 
free Talk-in on 146 52 Hamfest directors Rick. N3RO 
and Peg. N3AIJ. 9425 Glade Ave . Walkersville. Maryland 
21793(301)898 3233 


TEST 

EQUIPMENT 

RECONDITIONED 
AND LAB CALIBRATED 

HP 608C SIGNAL GENERATOR 10 THRU 480 MHZ 
AM/CW PULSE MODULATION CALIBRATED AT 
TENUATOR EXCEL LAB GENERATOR $375 00 

HP 614 SIG GEN. 900 THRU 2100 MHZ AM/PUl SE 
MODULATION CALIBRATED OUTPUT. PERFECT 
FOR MICROWAVE WORK 345 00 

URM-26 MILITARY SIG GEN 4 MHZ THRU 405 
MHZ AM/CW CALIBRATED ATTENUATOR 
400/1000 HZ MODULATOR SMALL PORTABLE 
TYPE 285 00 

SG-13/U VOR/ILS MILITARY SIG GEN 108-135 
MHZ AND 329 9 TO 335 MHZ OUTPUT SIGNALS 
INCLUDE V0R L0C GLIDESLOPE AND 1000 CPS 
OPERATES FROM 28 VOC AT 5'/) AMPS, PORTA¬ 
BLE BENCH OR AIRCRAFT POWER SOURCE SAME 
SET AS COLLINS 479T 2 IDEAL FOR AIRCRAFT 
RA0I0 REPAIR 265 00 

0S-121C/USM-140 OSCILLOSCOPE WITH 
MX3078/USM H0RIZ CHANNEL PLUG IN AND 
MX2930DUAL TRACE PLUG IN, 5" CRT INTERNAL 
SWEEP 24 CALIBRATED RANGES WITH SWEEP 
EXPANSION TRIGGER MODES CALIBRATOR 
DC 22 MHZ HOUSED IN VENTED AIR COOLED 
GREY CABINET SIZE 22“L x 14"H « 19“W A 
BEAUTIFUL MILITARY 0 SCOPE 295 00 

ROHDE * SCHWARZ TYPE USVA SELECTIVE 
MICROVOLTMETER FRE0 RANGE 10 KHZ THRU 30 
MHZ IN 6 BANDS 750 00 

TV-7/U MILITARY TUBE TESTER 45 00 

HP 5261A VIDEO AMP PLUG IN FOR 5245 46 FRE0 
COUNTER 125 00 

TEKTRONIX 1L30 SPECTRUM ANALYZER PLUG IN 
925 MHZ THRU 10 5 GHZ USED FOR RADAR, 
MICROWAVE SATELLITE TV AND TRANSPONDER 
ANALYSIS USING 500 SERIES TEKTRONIX 
0 SCOPES 650 00 

TEKTRONIX PLUG-IN. TYPE A B D H K L R 
(EACH) 65 00 

TEKTRONIX 3S76 DUAL TRACE SAMPLING DC 875 
MHZ PLUG IN 145 00 

SG-3/U FM MILITARY HIGH BAND SIG GEN 50 
MHZ THRU 400 MHZ METERED RF OUTPUT 0 IV 
AND FM METERED DEVIATION 0-150 KHZ. CALI 
BRATED OUTPUT PERFECT FOR AMATEUR COM 
MERCIAL ANO LAB WORK 345 00 

HP434A CALORIMETRIC POWER METER 165 00 
TS-497/URR MILIIARY SIGNAL GENERATOR 2 
THRU 400 MHZ CALIBRATED ATTENUAT0R225 00 
FOB OTTO N C 30 DAY MONEY BACK GUARAN 
TEE SEND CHECK VISA OR MASTERCARD PHONE 
BILL SLEP 704 524 7519 

HLEP ELECTRONICS CO 

P 0 BOX 100 HIGHWAY 441 0EPT HR L A 
OTTO NORTH CAROLINA ?07bJ 


2ND OP 

by Jim Rafferty, N6RJ 

Completely revised and updated wilh all ol Ihe latest 
information the Brand new 2nd Op >s an mdispen 
sable operating aid tor all Radio Amateurs The 2nd 
Op gives you at the twist ol a dial prefixes in use 
continent zone, country beam heading time differ¬ 
ential, postal rates. QS0 and 0SL record and the 
otticral ITU prefix list Every ham needs a 2nd Op 
Order yours today 1981 1st Edition 

HR-OP S6.95 

Please add Si 00 for shipping 

Ham Radio’s Bookstore 

Greenville. NH 03048 


More Details? CHECK-OFF Page 118 
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TOLL 1 MO 334-4799 
FREE ORDERS ONLY 

MAY SALE 

BONUS 2°o discount for prepaid orders 

(cashier s check or money order) 

HY GAIN ANTENNAS 

TH6DXX Tr.band Beam $244 95 

TM3MK3 3 Element Beam 179 95 

TH3JR 3 Element Triband 138 95 

I8AVT WB 10 80 Vertical 82 95 

I4AVQ WB 10 40 Vertical 50 77 

CUSMCRAFT ANTENNAS 
A4 New Triband Beam 10 15 70m 207 95 

A3 New Tnband Beam 10 15 70m 168 10 

AV3 New 10 15 70m Vertical 39 40 

AV5 New 10 80m Vertical 85 95 

ARX ?B New Rmgo Ranger 2m 35 80 

A32 19 2m Boomer - DX Beam 71 65 

770B 720 MH; ” Boomer 67 95 

714B Jr Boomer 144 146 MHi 57.30 

714F B Jr Boomer 144 5 148 MM 2 57 30 

A147 11 11 Element 7m 32.25 

MINIQUAD HQ 1 134 95 

ALLIANCE HD73 Rotor 96 10 

CDE HAM IV ROTOR/CD4511 178 20/94 95 

MFJ PRODUCTS COMPLETE LINE IN STOCK 
989 New 3KW Tuner 244 95 

„962 1 5 KW Tuner mtr/switch 174 95 

949B 300 watt deluxe tuner 122 00 

941C 300 watt tuner switch/mtr 78 42 

940 300 watt tuner swtich/mtr 69 70 

484 Grandmaster emory keyer 12 msg 121 72 
48? 4 msq Memory keyer 87 96 

472 Pacesetter Keyer w/Bencher BY1 87 15 
472X Pacesetter Keyer only 60 98 

410 Professor Morse keyer 113.95 

408 Deluxe Keyer with speed mtr 69 69 

406 Deluxe keyer 58.95 

757B Dual turnable filter 78.42 

624 Deluxe phone patch 60 97 

10? 74 hour clock 30 9 5 

525 RF Speech Processor 101 95 

260/76? Dry Dummy Loads 73.50/43 55 

250 2KW PEP Dummy Load 28 25 

870 SWR Watt Meter ♦ one sensor 58 95 

825 Dual SWR/watt meter * one sensor 101 95 
CABLE RG8/U Foam 95S> Shield 24c/ft 

8 wire Rotor 2 418. 6 ^72 ldc/ft 

BUTTERNUT HF SV III 10 80m Vertical 79 95 
BENCHER PADDLES Black/Chrome 35 90/43.75 
ASTRON POWER SUPPLIES (13 8 VCC) 

RS4A 3 amps continuous. 4 amp ICS 33 95 

RS7A 5 amps continuous. 7 amp ICS 48 60 

RS12A 9 amps continuous. 1? amps ICS 66.35 
RS20A 16 amps continuous, 70 amp ICS 87 70 
RS20M same as RS20A ♦ meters 105 50 

RS35A 25 amps continuous. 35 amp ICS 133.95 
RS35M same as RS30A ♦ meters 150 20 

TELEX HEADSETS HEADPHONES 
C1210 Headphone 22 95 

C1320 Headphone 32 95 

PROCOM 200 Headset/dual Imp MIC 77 50 

PROCOM 300 Lt/Wt Headset/dual Imp mic 69 95 
B & W 370 15 Allband dipole 123 45 

VoCom Anfennav/2m Amps 
5/1 wave 2m hand held Ant 18 95 

2 watts in. 25 watts out 2m Amp 69 95 

700 mw m. 25 watts out 2m Amp 82 95 

2 watts m. 50 watts out 2m Amp 108 95 

MIRAGE 2M AMPS (INTRODUCTORY OFFER) 

B73 2 in. 30out. All Mode 76 95 

B108 10 m. 80 out. All Mode. Pre Amp 151 95 
B1060 10 in. 160 out. All Mode. Pre Amp 235 95 
KENWOOD TRANSCEIVERS CALL 

VHF TR2400.TR7800.TR9000 
HF TS520SE. TS130S. TS8305 
ASDEN PCS 3000 7m Fm Transceiver CALL 

ICOM RADIOS CALL 

KLM ANTENNAS/AMPLIFIERS 
PA 2 25B 7m 2m. 25 out Amp 79 95 

MA35BL 143 149 MH/ 35 watt Amp PreAmp 110 95 


160V 160 Meter Vertical 
KT34A 4 Element Tnband Beam 
KT34XA 6 Element Tnband Beam 
144 148 13LB 7m 13 element with balun 
U4 148 I6C 2m 16 element for oscar 
420 450 14 420 450 MH/ 14 Element Beam 
420 4 50 18C 420 450 MH/ 18 element oscar 
432 16LB 16elem 430 434 MH/beam/balun 
HUSTLER 5BTV 10 80m Vertical 
4BTV 10 40m Vertical 
HF Mobile Resonators Standard 


84 95 
320 75 
469 50 
77 95 
93 55 
37 54 
58 70 
60 70 
91 95 
75 95 
Super 
13 95 
16.75 
18 50 
29 95 
28 95 

Prices do not 
Master Charge 
accepted 2 % discount for prepaid orders (casheir's 
check or money order) COD fee S2.00 per order 
Prices subject to change without notice or 
obligation 

2410 Drexel Street 
Wood bridge, Va. 22192 

Information (703)643 1063 Orders 1 800 336 4799 


10 and 15 meter 
20 meters 
40 meters 
75 meters 

Avanti AP 151.3G 2m on glass ant 
Send stamp for a llyer Terms 
include shipping VISA and 


8.25 
10 95 
13 10 
14.50 


MASSACHUSETTS: The 7th annual Eastern VHF/UHF 
Conference on May 15th • 17th at the Sheraton Inn Con 
ference Center. 1-495 and Rt 111, Boxborough Banquet, 
technical talks, and many activities of Interest to serious 
VHF experimenters Preregistration is $13.50 from 
K1LOG. 3 Pryor Rd . Natick. Massachusetts 01760 before 
May I0lh Registration at the door is $20 00 


MICHIGAN: The Grand Rapids Spring Swap & Shop 
presented by the Independent Repeater Association on 
June 6th at the National Guard Armory. 44th Street just 
1/4 mile west of US-131 Prizes, dealers, forums, plus 
much more Starts at 8:00 Tickets $2.00 Talk-in on 
147 765 More info David Jenlsta. WD8NZZ. 437 Airvlew 
S.E . Wyoming. Michigan 49506 

MICHIGAN: The Chelsea Swap and Shop on June 7th at 
the Chelsea Fairgrounds In Chelsea Starts at 800 
Admission: $1 50 In advance and $2 00 at the gate 
Children under 12 and non Ham spouses free Talk-in on 
146.52 simplex and 147 885 Chelsea repeater More info 
William Altenberndt. 3132 Timberlane. Jackson. 
Michigan 49201 

MICHIGAN: Cadillac s 21 st annual Swap Shop and 
Eyeball OSO" on May 16 th at the Michigan National 
Guard Armory on Haynes Street in Cadillac. Admission 
$2 00. Prizes, tables, displays, and more Starts at 9 00 
Talk-In on 146 37/ 97 More info via Wexaukee Amateur 
Radio Association, Box 163. Cadillac. Michigan 49601 

MICHIGAN: Annual Monroe County Radio Communica 
tions Hamfest on June 14th at the Monroe Community 
College on Raislnville Rd. In Monroe Tickets $2 00 at 
the gate and $1.50 In advance. XYL's and children free 
Contests, prizes, free parking, auction, displays and 
more. Talk-in on 146 13/ 73 and 52 Starts ai 8 00 More 
Info or advanced tickets Fred Lux WD8ITZ. P O Box 982 
Monroe. Michigan 48161 or call (313) 243-1088 Hot Line 

NEW JERSEY: The Tri County Radio Assocatlons annual 
indoor Hamfest/Flea Market on May 3rd at the Passaice 
Township Youth Center. Valley Rd.. In Stirling Donation 
$2.00 Food, prizes and more. Starts at 9:00 Talk-In on 
147 855/ 255 and 146 52 Table reservations ($5.00) or 
more info TCRA. Box 412. Scotch Pines. NJ 07076 or call 
Herb Klawunn, W2CHA at (201) 647 3461 

NEW JERSEY: The Raritan Valley Club. W2QW. will hold 
Its 10th annual Hamfest and Flea Market on June 20th 
starling at 8:30 at Columbia Park. Kunellen. NJ Prizes 
food and more Talk in on 146.625/ 025 W2QW and 146 52 
simplex Tickets: $200 Sellers $3.00 More Info call 
KB2EF at (201) 369-7038 from 9:00 to 4:00 


NEW YORK The Long Island Mobile A R C s sponsors 
ARRL Hamfalr '81 at the Isllp Speedway In (slip Over 350 
exhibitors, food, awards and much more Date May 17th 
Heavy ram date. June 7th Call at night for more Info Sid 
Wolm K2LJH, (516) 379-2861 or Hank Wener WB2ALW, 
(516) 484 4322 Talk in on 146.25/ 85 Admission $2 00 
Family members are free. 

NEW YORK The Atlantic Division/New York State Con 
vention combined with the Rochester Hamfest will be on 
May 15th and 16th at the Monroe County Fairgrounds. 
Route 15A in Rochester Commercial exhibitors, huge 
outdoor Flea Market. FCC exams on Saturday, forums, 
ladies programs, the second annual Memorial Code Con 
test, prizes, annual banquet, and much much more 
Registration $4 00 in advance and $5 00 at the gate 
Tickets Rochester Hamfest Tickets. 737 Latta Rd . 
Rochester. NY 14612 More info P O Box 1388. 
Rochester. NY 14603 or call (718) 424 1100 


OHIO: The Lancaster and Fairlield County A R C.'s 
annual Hamfest on June 21st at the P & R Part barn, tour 
miles west of Lancaster off Route 188 Starts at 9:00 
Tickets: $2 00 In advance and $3 00 at the gate 
Refreshments. Flea Market tables, many activities for 
the whole family Talk-in on 147 63/ 03 or 146 52. More 
info: Box #3. Lancaster. Ohio 43130 

OHIO: The Clinton and Highland County Radio Club's 
annual Hamfest and Flea Market on June 14th at the 
Clinton County Fairgrounds on S.R 22 In Wilmington 
from 1200 to 2100 UTC Admission $3 00 Flea Market 
space free with admission ticket Food, auction, prizes 
and more Talk-in on 147 72/ 12. 147 81/ 21. or 146 52 
More info: Bob Lewis KE8E. 192 Northview Rd.. Blan 
Chester. Ohio 45107 or (evenings) — (513) 783-2740 

PENNSYLVANIA: Reading Radio Club's third annual 
Hamfest on May 24th In Hamburg Starts at 8:00 Cash 
and equipment prizes, indoor/outdoor facilities, and 
more. Donation admission. Talk-In on 146.31/91 and 
146.52. More info: S.A.S.E. to Box 124. Reading. Penn 
syl vania 19603. 

PENNSYLVANIA: The Breeze Shooters 27th annual 
Hamfest on May 17th from noon to five at the White 
Swan Park, on Route 60 (Parkway West) near the Greater 
Pittsburgh International Airport Large Flea Market, 
prizes, contest, amusement park, and more Admission 
$2.00 or three for $5 00 Talk-In on 28/ 88 repealer or 29 0 


presenting 

/HACK DESK 



a 

functional 

piece 

of 

furniture 


Radio equipment 
not included 


only $107.50 

Prefabricated — Just Assemble 
Open construction Suitable to enclose 

36” wide by 30" deep & 72” high 

Shelves adjustable on 2" centers 
No 3 pme shelves and seioct 
uprights — sanded, ready lor finish 

Write lor other available sizes & options. 

Master Charge Visa. Money orders and Checks accepted 
FOB Fort Wayne (Ind residents add 4S sales tax) 
_Shipped UPS collect_ 


RICKER EQUIPMENT, INC. 

. Fort Wayne, IN 46863 
Box 12304 PH. 219/745-0825 


Tristao & Pratt Tower Co. 

209 733-2438 


Lou Tristao Introduces 
todays premier treestan¬ 
ding crankup tower line. 

• Hot Dipped Goivomzed finish 

• Check 

• Size 

• Capacity 

• Versatility 

• Strength 

• Conservative Design 

• €ose of Instollotion 

We Invite 
Comparison! 

Complete engineering Colt s 
ovoiloble — to U8C Standards 

Writ* or call tor 
compl«t« Information 




P.O. BOX 3715 
VISALIA. CA 93278 
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NEWCOMER OR OLD PRO ... 

ALPHA POWER 

IS YOUR KEY TO A 

BIG SIGNAL 


ALPHA /VOMAX can 

boost the talk power' 

ot any rig up to ten 

limes or more The new npwwa 

SB P-4 spill band speech W|U 

processor uses the only 

system more allecllve 

than rl clipping — AND 

distortion is extremely 

low so your voice sounds natural. Under 

tough conditions VOMAX can help as much 

as most linears. Combine VOMAX w/lh a 

good linear and WOW! It's simple to install 

and operate with any rig. 


it i 


ALPHA 374A is a heavy-duty "rock crusher" 
a lull kilowatt (2*KW PEP). No Time 
Limit, all band. NO TUNE UP desk top linear 
amplitier. It's a no-compromise ALPHA with 
a TWO YEAR FACTORY WARRANTY. 

Other superb ALPHA s include the' Ultimate 
LINEAR ALPHA 77Dx and the new ALPHA 
78. which combines NO-TUNE-UP maxi¬ 
mum legal power. No Time Limit, and high 
speed (vacuum relay) CW break-in. Call or 
write your dealer or ETO direct lor illustrated 
literature on ail ALPHA products. 


EHRHORN TECHNOLOGICAL 
[Yu OPERATIONS. INC 

VIP P O BOX 708. CANON CITY. CO 81212 
■p ■ (303) 275-1613 


MINIATURE AUTOMATIC 
C.W. STATION IDENTIFIER 



MODEL 97813, ONLY $74.95- 

COMPLIES WITH NEW FCC RULES PARTS 89 91 93.95 

• MULTI MODE OPERATION: MANUAL SEMI AUTO 
ANO AUTO 

MANUAL M00E A pushbutton switch tfiQQetS the «Jen 
niter which keys me transmitter tor the duration o< the ID 
cycle 

SEMI-AUTO MODE - The PTT line activates the ID er it the 
repeat interval time has elapsed and keeps the transmitter 
keyed throughout the duration of the 10 cycle 
AUTO M00E — The identifier will key the transmitter and 
ID every time the repeat interval time has elapsed 

• CONNECTS DIRECTLY TO MICROPHONE ANO PTT 
INPUTS OF MOST TRANSMITTERS MINIATURE SIZE 
MAKES IT FEASIBLE TO MOUNT INSIDE THE 
TRANSMITTER 

• PROGRAMMABLE CODE SPEEO TONE ANO 
REPEAT TIME 

• ADJUSTABLE CODE AUDIO LEVEL 

• PREPROGRAMMED MEMORY ELEMENTS - 

254 OR (5T0 BIT) (OPTIONAL I 

• SIZE - 1 X 4 INCHES 

• INCLUDES SWITCHES WIRING AND INSTRUCTION 
MANUAL 

• ONE YEAR WARRANTY • MADE IN U S A 


• Include $3 shpg/hdlg., $5 foreign. 

CA res add sales tax allow lour weeks delivery 


Securltron 

P.O. Box 32145 • San Job#, Ca. 95132 
Phona (408) 294-8383 


MHz More info S A S E fo Don Myslewski K3CHD. 359 
McMahon Road. North Huntingdon, Pennsylvania 15642 

PENNSYLVANIA; MARC’S (Milton A R.C.) 10th annual 
Hamfest on June 14th at the Allenwood Firemen's Fair- 
gounds on U S Route 15. tour miles north ot Interstate 
80 Stans at 8:00. Advanced registration: $2 50 and at the 
gate $3.00. XYL's and children free Flea Market, auc¬ 
tion. contests and more Talk-in on 37/ 97 and .52 
simplex More info Harold C Dennin AC3Q. do Milton 
A R C., P.O. Box 235. Milton. Pennsylvania 17847 (717) 
538-5455 

RHODE ISLAND: The Newport County Radio Club s auc¬ 
tion on May 18th at the club headquariers (Seamen s 
Church Institute Bldg . 18 Market Square. Newport) Talk 
in on 147 96/ 36 

VIRGINIA: The Ole Virginia Hams A RC 'S seventh an 
nual Manassas Hamfest on June 7th at the Prince 
William County Fairgrounds in Manassas (30 miles west 
of Washington D C on Route 234) Exhibits, dealers, 
lood, prizes and much more More info S A S E to Ole 
Vlrigima Hams A R C., Inc . P.O Box 1255. Manassas. 
Virginia 22110 

VIRGINIA: The Lynchburg ARCS third annual swapfest 
on May 3rd at the Brookville High School in Lynchburg 
Starts at 10:00 Tables, food, free parking, and more 
Talk-in on 146 01/61 and 146 52 More into Kenneth D 
Grimm K4XL. 505 Hayes Dr , Lynchburg. Virginia 24502 


OPERATING EVENTS 

“Things to do...” 


MAY 3rd: The 50th anniversary of the Reading Radio 
Club will be celebrated with a special event station (mini 
DX pedition) to Berks County's foremost spot. Virgin- 
vide. The station W3BN will operate from 1300 UTC to 
2200 UTC on May 3rd Frequencies: 3 950. 7 250. 14 300 
21 400. 29.500. 146 31/ 91 phone and 7 125 and 14.045 
CW Special OSL cards available QSL the RRC direct 

MAY 16th AND 17th: The Blossomland Amateur Radio 
Association will sponsor a bicentennial expedition to 
Mackinaw island during the Michigan OSO party Opera¬ 
tion on 80-10 CW and SSB with 2 meter SSB also plann¬ 
ed Look for W3MAI SASE for special certificate to 
P.O Box 175. St Joseph. Michigan 49085 

MAY 18th: Special Event Station W7AQ The Yakima 
A R.C will commemorate the Day The Sun Disap 
peared” (May 18th. 1980) when Mount St Helens 
erupted Yakima. 80 miles northeast of the volcano, saw 
the sun disappear by 10:30 and did not see it again until 
7 00 the next morning May 18 th was as black as mid¬ 
night by high noon Over 600.000 tons of dust covered 
the city Commemorate this and W7AQ s 50th year of 
existence from 1700 to 0200 hours UTC on May 17th- 
18th Listen for W7AQ on 28 660. 21 370. 14 280. 7.285, 
and 3 940 for SSB CW will be on 28.120. 21.130. 14.040. 
7 140 and 3 740 A special event OSL card will be 
available Send a SASE to W7AO. Yakima A R C . P.O. 
Box 9211, Yakima. Washington 98909 

MAY 31 at: The Gabilan ARC will put San Benito County 
on the air Times of operation will be from 0800 PDT to 
1600 PDT Times will be extended if activity is good Fre¬ 
quencies 28 775 and 21 400 USB and 28 175 and 21.175 
slow speed CW Special certificate and OSL available to 
those who confirm with a S A S E OSL to John Kaudet 
KB6IT. 2001 Scenic Circle. Hollister. California 95023 

JUNE 19th 21st: The seventh annual Summer Smirk 
Party Contest from 1900 hours COT the 19th to 1900 
hours the 21 si or 0000 hours the 20th to 2400 hours the 
21st UTC/GMT/Z Exchange SMIRK number and State. 
FVovmce. Prefecture, or Country Trophy lor overall high 
score. Entries must be submitted on the Fall, i960 edi 
tion of the official SMIRK log Single copies available for 
a S A S E and photocopies may be used More info or 
entries Don Abell WB5SND 6821 West Ave . San An 
tonio. Texas 78213. 

THE ATLANTA RADIO CLUB announces the third annual 
competition for two $500 cash scholarships Each 
scholarship will go to a licensed amateur entering col 
lege in the Fall of 1981 Deadline lor completed applica 
tion is May 31st. request an application from ARC 
Scholarship. 259 Wetherstone Parkway. Marietta. GA 
30067 

AWARD INFORMATION: Revised The 10 K' and 
"20-K" award, formerly issued by the CHC is available 
from KB7SB. P.O Box 46032. Los Angeles. California 
20046 Work 10 (or 20) stations in the outlying territories 
and possessions with the miscellaneous K calls (KG4, 
KC6. KP6. etc ). Send log data and #10 SASE to 
KB7SB Send 3 units postage lor return in mailing lube 
DX stations send 2 IRC. CPP will supply the envelope 
Limited supply. 


MOBILE 

ANTENNAS 

From CUBIC, Builders of America's 
finest HAM Radio Equipment. 

Exclusive heavy duty 
construction all-band 
manual switching an¬ 
tenna for 10, 15, 20. 40 
and 75 meters. Power 
rated at 500 watts PEP 
Has a patented high-Q 
tapped coil with GOLD 
PLATED switch con¬ 
tacts. 


M-45 

5 Band Manual 
Switching up to 75 
Meters at 500 
Watts PEP 


Switchable Antenna 
matchbox. Seven 
impedance ratios above 
or below 50 ohms from 
1.7 to 30 MHz 



M-34 


Up to 4 

Bands at 200 Watts, PEP 



The M34 mobile antenna 
gives you three bands— h ^.34 
10.15 and 20 meters For a ™ 
fourth band, add our op¬ 
tional 160, 80 or 40 meter 
coil and top section. 

You end up with full 
capability 4-band mobile 
antenna requiring no coil 
change or adjustments 
after initial tuning 

Call or write tor a complete antenna brochure. 

fifoCUBIC 

^ COMMUNICATIONS,INC. 

305 Airport Road, Oceanside, CA 92054 
(714) 757-7525/Telex: 695435, 

ANS BK: CUBICOM. OCEN 


More Details? CHECK-OFF Page 118 
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ANTENNA BOOKS by Bill Orr, W6SAI 

ALL ABOUT CUBICAL QUAD ANTENNAS 

The cubical quad anlenna is considered by many lo be Ihe best DX 
antenna because ol its simple lightweight design and high per- 
tormance In Bill Orr s latest edition ol this well known book you II lind 
quad designs lor everything trom the single element to the multi 
element monster quad plus a new higher gam expanded quad (X-OI 
design There s a wealth ol supplementary data on construction 
feeding tuning and mounting quad antennas It s the most com 
prehensive single edition on the cubical quad available 112 pages 
1977 

C RP-CO Softbound S4.75 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr. W6SAI and Stuart Cowan. W2LX 

II you are pondering what new antennas to pul up we recommend you 
read this very popular book it contains lots ol well illustrated construc¬ 
tion protects tor vertical, long wire and HF/VHk beam antennas But 
you n also get inlormation not usually lound in antenna books There is 
an honest tudgment ol antenna gam ligures information on the best 
and worst antenna locations and heights, a long look at the quad vs 
the yagi antenna inlormation on baluns and how to use them and 
some new inlormation on the increasingly popular Sloper and Delta 
Loop antennas The text is based on proven data plus practical on the 
air experience We don t expect you'll agree with everything Orr and 
Cowan nave lo say. Out we are convinced that The Radio Amateur 
Antenna Handbook will make a valuable and otten consulted addition to 
any Ham s library 190 pages 1978 
□ RP-AH Softbound $6.95 

BEAM ANTENNA HANDBOOK 

Here s recommended reading tor anyone thinking about putting up a 
yagi beam this year It answers a lot ot commonly asked questions like 
What is the best element spacing’ Can ditterent yagi antennas be 
stacked without losing performance 7 Do monoband beams outperform 
tnbanders 7 Lots ot construction protects, diagrams, and photos make 
reading a pleasurable and mlormative experience 198 pages 1977 

C RP-BA Softbound $5.95 

Please add S1.00 to cover shipping and handling. 

HAM RADIO S BOOKSTORE 

GREENVILLE, N. H. 03048 


It you ve been reading the mail on recent transmissions 
Irom the hams listed above, you ve heard the kind of solid 
copy that rates a Q5 One reason is that they ve recently 
switched to Shure's new 444D SSB/FM Base Station Micro¬ 
phone We ve been getting glowing reports on the 444Ds 
switch-selectable dual impedance feature which makes for 
compatibility and changeability from rig to rig. improved 
million-cycle PTT control bar (with vox/normal switch and 
continuous-on capability), and its comprehensive all-new 
wiring guide The cable leads are arranged to permit 
immediate hook-up to transmitters with either isolated or 
grounded switching Ask the hams who own one 1 
FREE 1 Amateur Radio Microphone Selector Folder 
ask lor AL645 

4441) SSB/FM 
Base Station Microphone 


Shure Brothers Inc. 222 Hartrey Ave Evanslon IL 60204 
In Canada A C Simmonds & Sons Limited 
Manuladutets ol high tidclity components, 
microphones, sound systems and related circuitry 


armchair copy 
begins here 


W1FDH KC4KI K8ZZO 
WB1DME WA4IIC K8ZYK 
K2RO K5RDP WB9RLX 
KA2CLF W5UKS KB0NR 
KA3DBM WD5BSA W0JO 
W3ITG KH6JPY WB0UJS 
K4CXY W6KHE XE2PN 
W4EHO W7KHD 4X4AN/W9 


JCIniv-r*':! 

C nmm/inirnfinnf 

V • a a m •• ^ • • • 

"Often Copied — Never Equaled'' 


2300 


CONVERTER KIT 38.5 

COMPLIU WITH PC BOARD PARTS 
AM) 10 PACT BROCHURE 

COMPLETE BOARD 65.0 

A SSI MBLLD AM) TESTID 

POWER SUPPLY 19.5 

CIGAR ANT 30.0 

mil MINTS PHYSICALLY STRONGER THAN l OOP VAU EQUAL IN GAIN 

Coming Soon — Superverter ATV Xmtr 


THt SIOPSIGN BOARD WAS DC VlLOPED a I OUR LAB I OR OPTIMUM PERFORMANCE 
WlIH LOW COST IMIS IS NO! A COPY ALTHOUGH Wl ARl COPIIO YVC STRIVE TO 
MAINTAIN INI ORIGINAL QUALITY 

UNDERSTANDING OUR PRODUCTS MAKIS SlRVlNt. YOU BCTTIR 


HUMS ■ 1>D MO BANK CARD CHICK 


P.O. BOX 6302 ARLINGTON. TEX. 7601 
817-265-0391 
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Quality VHF/UHF Kits at Affordable Prices- 




XV4 UHF KIT — ONLY $99.95 

28-30 MHz in. 435-437 MHz out; 1W p e p. on ssb. up to 
1V»W on CW or FM. Has second oscillator lor other 
ranges. Atten. supplied for 1 to 500 mW input, use 
external attenuator for higher levels 


Extra crystal lor 432*434 MHz range $5 95 

XV4 Wired and tested.$149.95 


XV2 VHF KIT - ONLY $69.95 

2W p e p output with as little as 1 mW input. Use simple 
external attenuator. Many freq. ranges available 

MODEL INPUT (MHz) OUTPUT (MHz) 


XV2-1 28-30 50-52 

XV2-2 28-30 220-222 

XV2-4 28-30 144-146 

XV2-5 28-29 (27-27.4 CB) 145-146(144-144.4) 

XV2-7 144-146 50*52 

XV2 Wired and tested $109.95 

XV28 2M ADAPTER KIT - $24.95 

Converts any 2M exciter to provide the 10M signal 
required to drive above 220 or 435 MHz units. 


• Use as linear or class C PA 

• For use with SSB Xmtg Converters. FM Exciters, etc. 


LPA2-15 6M. 2M. 220. 15 to 20W $59 95 

LPA2-30 6M. 2m. 25 to 30W $89 95 

LPA2-40 220 MHz. 30 to 40W S119 95 

LPA2-45 6M. 2M; 40 to 45W S119.95 

LPA4-10 430MHz. 10 to 14W $79 95 

LPA4-30 430MHz. 30-40W $119.95 


See catalog for complete specifications 


AM monitor receiver kit similar to R75A, but AM Available 
for 10-11M. 6M, 2M. 220 MHz. and 110-130 MHz aircraft 
band $74.95 (Also available In UHF version.) 


Call or Write to get 
FREE CATALOG 
With Complete Details 

(Send 4 IRC'* for oversea* mailing) 


65 M MOUL RD • HILTON, NY 14468 


MAMTRONICS- IS A REGISTE RE D TRADEMARK* 


• Linear Converters for SSB. CW. FM. etc. 

• A fraction of the price of other units; no need to 
spend $300 - $400’ 

• Use with any exciter, works with input levels as 
low as 1 mW 

• Use low power tap on exciter or simple resistor 
attenuator pad (instructions included) 

• Link osc with RX converter for transceive 


• Double tuned circuits for spurious suppression 

• Easy to align with built-in test aids 


T51-30 

10 Meter, 2W Kit.... 

..$44.95 

T51-50 

6 Meter, 2W Kit. 

..$44.95 

T51-150 

2 Met er, 2W Kit. 

..$44.95 

151*220 

220 MHz, 2W Kit_ 

..$44.95 

T450 

450 MHz, 3/4W Kit.. 

..$44.95 

1451 

450 MHz, 3 W Kit... 

..$59.95 

AMT 

5 Chan Adapter (T51&T451) $9.95 


Far less than the cost of many 10W units! 

Now. the popular Hamtromcs* Transmitting Converters 
and heavy duty Linear Power Amplifiers are available as 
complete units in attractive, shielded cabinets with BNC 
receptacles for exciter and antenna connections. Perfect 
setup for versatile terrestial and OSCAR operations! Just 
right for phase 3! You save $30 when you buy complete 
unit with cabinet under cost of individual items Run 
40-45 Watts on VHF or 30-40 Watts on UHF with one 
integrated unit! Call for more details 


MODEL KIT WIRED and 

TESTED 

XV2/LPA2-45/Cabt (6,2 # or220) $199.95 $349 95 
XV4/LPA4-30/Cabt (for UHF) $229.95 $399.95 


MODEL P-30 VHF PREAMP, available in many versions 
to cover bands 28-300 MHz 


MODEL P432 UHF PREAMP, available in versions to 
cover bands 300-650 MHz. 


• NEW LOW-NOISE DESIGN 

• ATTRACTIVE WOODGRAIN CASE 

• Less than 2dB noise figure. 20dB gain 


MODEL RF RANGE OUTPUT RANGE 


CA28 

28-32 MHz 

144-148 MHz 

CA50 

50-52 

28-30 

CA50-2 

50-54 

144-148 

CA144 

144-146 

28-30 

CA145 

145-147-or- 

28-30 


144-144 4 

27-27.4 (CB) 

CA146 

146-148 

28-30 

CA220 

220-222 

28-30 

CA220-2 

220-224 

144-148 

CA110 

Any 2MHz of 

26-28 


Aircraft Band 

or 28-30 

CA432-2 

432-434 

28-30 

CA432-5 

435-437 

28-30 

CA432-4 

432-436 

144-148 


Easily modified for other rt and if ranges 


Kit less case 
Kit with case 
Wired/Tested in Case 


$12 95 $18.95 

$18.95 $26.95 

$27.95 $32.95 


NEW VHF/UHF FM RCVRS 

Offer Unprecedented 
Range of Selectivity Options 


• New generation 

• More sensitive 

• More selective 

• Low cross mod 

• Uses crystal filters 

• Smaller 

• Easy to align 9 


These Low Cost SSB 

TRANSMITTING 

CONVERTERS 

Let you use inexpensive recycled 
10M or 2M SSB exciters on UHF & VHF! 


Easy to Build FET 

RECEIVING 

CONVERTERS 

Let you receive OSCAR and other 
exciting VHF and UHF signals on 
your present HF or 2M receiver 


FAMOUS HAMTRONICS PREAMPS 

Let you hear the weak ones too! 

Great for OSCAR. SSB. FM. ATV Over 14.000 in 
use throughout the world on all types of receivers. 


• NEW LOW-NOISE DESIGN 

• Less than 2 dB noise figure. 20 dB gain 

• Case only 2 inches square 

• Specify operating frequency when ordering 


STYLE 


VHF UHF 


STYLE 


VHF UHF 


Kit less case 
Kit with case 
Wired/Tested in case 


TRANSMITTING CONVERTER 
ATTRACTIVE CABINET 


Professional Quality VHF/UHF 

FM/CW EXCITERS 


IT’S EASY TO ORDER! 

• Write or phone 716-392-9430 

(Electronic answering service evenings S weekends) 

• Use Credit Card. UPS COD. Check. Money Order 

• Add $2.00 shipping & handling per order 


hamlromcs, me. 


See our Complete Line of 

VHF & UHF Linear PA s 


NEW R110 VHF AM RCVR 


$34 95 
$39.95 
$54.95 


$4995 
$54 95 
$64 95 


R75A* VHF Kit for monitor or weather sattelite service 
Uses wide L-C filter -60dB at ± 30 kHz. $69 95 


R75B* VHF Kit for normal nbfm service Equivalent to most 
transceivers -60dBat±17kHz.-80dBat±25kHz $74.95 


R75C* VHF Kit for repeater service or high rf density area 
■60dBat±14kHz.-80dB±22kHz.-100dB±30kHz. $84 95 


R75D* VHF Kit for split channel operation or repeater in 
high density area Uses 8-pole crystal filter -60dB at 
±9 kHz. -10OdB at ± 15 kHz. The ultimate received . $99.95 


• Specify band: 10M. 6M. 2M. or 220 MHz. May also be used 
tor adjacent commercial bands. Use 2M version for 137 MHz 
WX satellites 


R450( ) UHF FM Receiver Kits, similar to R75. but for 
UHF band New low-noise front end Add $10 to above 
prices (Add selectivity letter to model number as on R75.) 


A14 5 Channel Adapter for Receivers 


$9 95 


More Details? CHECK-OFF Page 118 
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using a 2-meter quarter- 
wave whip on 450 MHz 

Many Amateurs who enjoy oper¬ 
ating 2-meter fm also use a local 450- 
MHz repeater. One problem facing 
the dual-band mobile aspirant is plac¬ 
ing two separate antennas on the car 
without jeopardizing its resale value. 

Because the best location is the 
center of the roof and two antennas 
can't occupy the same place at the 


same time, I propose the use of a sin¬ 
gle antenna for both bands. Fortu¬ 
nately, because of the direct third- 
harmonic relationship between the 
popular 146-148 MHz and 442-450 
MHz repeater sub-bands, a conven¬ 
tional 1/4-wave, 2-meter whip will 
perform admirably on both bands. At 
450 MHz, the whip performs as a 3/4- 
wave antenna with a 50-ohm impe¬ 
dance. Although the 3/4-wave anten¬ 
na has a higher angle of radiation 


than a 5/8 or 1/4 wave, this effect is 
negligible. 

It has been pointed out in the past 
that a roof-mounted 1/4-wave whip 
on 2 meters will often outperform a 
5/8-wavelength antenna at highway 
driving speeds because of the way 
the 5/8 flexes in the wind. 

Note that, for best results, the 
whip should be pruned for best VSWR 
at the 450-MHz operating frequency. 

Peter J. Bertini, K1ZJH 


aligning Yagi beam 
elements 

-a correction 

Some essential information was inadvertently 
omitted from Roy Lehner's article in the Janu¬ 
ary, 1981 issue of ham radio. The complete arti¬ 
cle is presented below. Editor. 


Assembling beam elements so that 
they are in line with each other and 
also parallel to the ground can be a 
frustrating experience when eyeball 
or ground-assembly methods are 
used. The scheme shown in the 
drawing provides a neat installation in 
a few minutes and doesn't require 
any special tools other than a small 
level. The steps below refer to the 
numbers in fig. 1. 

1. Lay boom on concrete blocks or 
other suitable support. 

2. A dummy mast stabilizes the boom 
structure by virtue of its offset, 
downward weight and does not per¬ 
mit boom to rotate while performing 
step 3. Alignment of mast must be 
perfectly vertical (see detail A-A), and 
can be accomplished by sliding mast 
up or down relative to the boom-to- 


mast plate. Be sure that this mast 
rests on firm ground and can't slip 
through the clamps. 

3. Again, using the small level, align 
the individual elements so they are 
parallel to the ground. Place the level 


on top of each element and as close 
to the boom as possible. A slight 
downward indication may be noticed 
due to the weight of the element; in 
this case, adjust for an equal declina¬ 
tion on both sides of the boom. 

Roy Lehner, WA2SON 
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modification of K9LHA 
2-meter synthesizer for 
144-148 MHz coverage 

The 2-meter CMOS frequency syn¬ 
thesizer described in ham radio for 
December, 1979, can be modified for 
full 2-meter band coverage by making 
the following modifications: 

1. Remove the jumpers on pins 8 and 
9 of U1 (CD4059). 

2. Change the two high-frequency 
crystals (Y1 and Y2) to 47.333 - l 'J 
MHz and 47.3333 MHz respectively. 


3. Provide a modified switch code for 
the MHz range switch as shown 
below. 

4. Increase the VCO tuning range as 
required by increasing the size of the 
padding capacitor (C12). 

MHz switch code (revised) 

A new switch code is needed for 
the MHz switch for the increased fre¬ 
quency coverage. In addition to pin 
10, which is programmed in the exist¬ 
ing design, this switch code must be 
applied to pins 8 and 9, which were 
previously fixed in programming. A 


three-pole rotary switch can be used 
for each MHz range switch, or addi¬ 
tional toggle switches can be used to 
select two coverage ranges: 144-146 
and 146-148 MHz. This latter method 
is probably the simplest and cheap¬ 
est, although it lacks the simplicity of 
directly reading frequency that the ro¬ 
tary switches would provide. The 


new MHz code is as follows: 


MHz 

pin 8 

pin 9 

pin 10 

144 

0 

1 

0 

145 

0 

1 

1 

146 

1 

0 

0 

147 

1 

0 

1 


Tom Cornell, K9LHA 


fig. 2. CW memory 1 mod¬ 
ification to add delayed 
second-LED flasher to 
memory, indicating re- rnou lb> 

7 ON THE FRONT PANEL 

serve. One-half of the 556 <pm a of w 

holds the input high for 

10 seconds. The second 

half is modulated by the 

first at pin 11 and allowed 

to flash on/off five 

times, which leaves 

approximately 6 seconds 

of memory storage 

before the LEO light goes 

out. 


sv 



CW memory 
modification 

The November, 1980, issue of ham 
radio had a fine article on a CW mem¬ 
ory circuit by Ray Megirian, K4DHC. 1 
I assembled the circuit on a perf 
board and installed it in a 7 x 5 x 4 
inch (17.8 by 12.7 by 10 cm) cabinet 
with an internal power supply. 

After I'd become familiar with the 
unit, I realized that the LED indication 
of one-half memory remaining during 
any keyed-in message left something 
to be desired, since it was too difficult 
to estimate remaining storage time 
while keying. Once the balance of 
memory was overridden, the addi¬ 
tional data could not be stored. 

circuit 

A simple and easy add-on solution 
was made using the familiar NE555 in 
the dual 556 package (fig. 2). I 
assembled the circuit on a 2 by 1 Vz 
inch (5 by 3.8 cm) piece of perf 
board. 

The one-half LED ON time came to 
about 20 seconds, as timed by the 
sweep second hand of my watch. I 
arbitrarily elected to use a flashing 
LED display to be set for five flashes 
and off, after which 5 seconds of 
storage remained for final keying. 

The first section of the 556 was set 
up as a monostable with its time con¬ 
stant — determined by R1, Cl and 
the series 820-k resistor — as 10 sec¬ 


onds. The second, or flashing, sec¬ 
tion of the 556 was set up as an 
astable free-running oscillator, fre¬ 
quency modulated through pin 11 
from pin 5 of the first monostable 
section. Timing in both cases was set 
by the miniature 500k pots. 

operation 

Since the trigger input to the first 
556 section is taken directly from pin 
8 of IC4 in Merigian's article, 1 timing 
begins as soon as that LED fires. The 
new timing (flasher) LED also fires 
and repeats for four additional 
flashes, equaling the passing of 15 


seconds, after which it extinguishes. 
The storage LED will remain ON for 
the remaining 5 seconds of storage 
time. 

You can make your own adjust¬ 
ments as to start and number of 
flashes with R1, R2. I first considered 
using only three flashes, in which 
case the 820k series resistor on R2 
should be increased to 1 meg. How¬ 
ever, I react only to the halting of the 
flashing during input keying, so I se¬ 
lected five flashes. 

reference 

1. Ray Megirian, K4DHC, "Simple CW Memory," 
ham radio, November, 1980, pages 46-47. 

Gene Shapiro, W0DLQ 
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FULL POWER - QUALITY 

HAM ANTENNA ACCESSORIES 

at your dealer LOr> 




the Big Signal 

W2AU 

Baiun 


& 


HAMS - call for our 
free catalog PC-80 

DEALERS join over 400 
dealers world wide. Call 
us today for no-risk deal. 

HAMFEST MANAGERS - 

UNADILLA cooperates! 

Call us. 

US-TOLL-FREE 1-800-448-1666 
NY/Hawaii/Alaska/Canada - 
COLLECT 1-315-437-3953 
TWX - 710-541-0493 

Ask for Bonnie, or Emily. 


C 


LONDON: 
VICTORIA 
CONCEPCION: 
BUENOS AIRES: 
COL ANAHUAC: 
HELSINKI: 
AUSTRIA 
ERANli 
GERMANY 


For over 20 years, the choice 

of Hams, Armed Forces and 

Commercial Communications - world wide. 


‘HEU CAN-10" 



10-Meter 

Indoor 

Helix 

Antenna 


AMCOMM 01 804 1166 
Scalar 725 9877 
Telecom Trans Chile 25471 
Multi-Radio 773-1286 
Radiac 2-50-32-40 
Erikoismediat (90) 611258 
Reno* Tele* 76021 
SH. (901 5119 411 
Willises I042H 514021 


UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057 


the Old reliable 

W2VS Traps 

• Lo-Pass Filter 2000W 
■ Quad Parts 

• Baiuns / Traps 
•Insulators 
•Wire & Cable 
•Connectors 
•Antenna Kits 


RED HOT SPECIALS 

AZDEN PCS 3000. 2 meters 315 00 

ICOM 260A. All Mode. 2m 425 00 

KANTRONICS CODE READER F 0 II 360 00 
SANTECHT1200 HANDHELD 315 00 

ICOM 2KL. Linear Amp 1599 00 

ICOM 1C 255A.WTT Mike 325 00 

BEARCAT 220 or 250 SCANNER 269 00 

ICOM IC251A. 2m All Mode 615 00 

JANEL OSA 5.2m Pre Amp 36 50 

ICOM IC2A HANDHELD w Nrcad 215 00 

with Touch Tone Pad 235.00 

ICOM 551.6 meters 408 00 

ALL MPJ PRODUCTS 12% oil Llsl 

Prices suDiec! lo change wilhout notice 
Wine lor our Large Specials 
and Used Equipment lists 

BEN FRANKLIN 
ELECTRONICS 

11514 N. Main Hillsboro. KS 67063 

316-947-2269 


The Best \ 
Got Better 



tsotron Antennas 

THE UL TIMA TE space savers 
for 80 and 40 meters 

Hear on 
7245 kHz 

Y* \ 3 45 PM 

TI MDT 

a*n Malar 


4W ft. 

8 lbs 
110kHz* 
5012 coax 
$59 95 


Length 

Weight 

Bandwidth 

Feed 

Price 


31 inches 
4 lbs 
250 kHz* 
501) coax 
$49 95 


•Limns tor 2 1 SWR center frequency adjustable 
isotron interims need no radiais or matching devices Feed 
with 500 coax For indoor or outdoor mounting Excellent for 
all amateur uses 

— BILAL COMPANY SS 

(303)687-3219 

STAR ROUTE FLORISSANT. CO 80816 


Ham Radio 

SUBSCRIPTION PRICES 

GOING UP 

June 1,1981 

See page 82 


MODEL 4381 RF POWER ANALYST 

This new generation 
RF Wattmeter with nine-mode 
system versatility reads... 

IN STOCK QUICK DELIVERY 

WIHOaiZEO llii yi DUTtiaUTOf 



115 BELLARMINE 
ROCHESTER. Ml 48063 

CALL TOLL FREE 

800 - 521-2333 

IN MICHIGAN 313 - 375-0420 


NEW CATALOG OF 
HARD-TO-FIND 
PRECISION TOOLS 




Lm» mor* than 2000 Naim pb»r* iWMam. 
! ~- a wvt ttnppan vacuum tyturm*. ivlay tooh. op 

HqP| (teal vijuifHiwnl tool k«» and c*m Sand fo» 
your fraa copy today* 

JENSCN TOOLS INC 

12)0 & pwicsT dr rempe. a* 85261 _ 


0S-8E/U OSCILLOSCOPE 

3" portable scope has DC lo 2 MHz Vertical 
response DC lo 500 kHz Horizontal 115 VAC 
50-1000 Hz; Size 9*6*13‘/i" Shipping W1 20 
lbs Price used, checked — $49 95 ea 

J.J. GLASS ELECTRONICS CO. 

1624 South Main St. 

Los Angeles, CA 90015 
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Yesterday you could admire all-band 
digital tuning in a short wave receiver* 

Today you can afford it. 



Hine iri the Panasonic Command Series™ 
top-of-the-line RF-4900. Everything you want in 
short wave at a surprisingly affordable price. 

Like fluorescent all-band readout with a five-digit 
frequency display. It's so 
accurate (within 1 kHz. to 
be exact), you can tune in 
a station even before it’s 
broadcasting. And with the 
RF-4900's eight short wave 
bands, you can choose any 
broadcast between 1.6 and 
31 MHz. That’s all short wave 
bands. That’s Panasonic. 

And what you see on the 
outside is just a small part of what Panasonic gives 
you inside. There’s a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input-tuned RF 
amplifier with a 3-ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front-end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic’s RF-4900 gives you all these 
sophisticated controls. Like an all-gear-drive 


tuning control to prevent "backlash." Separate 
wide/narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pitch 
control. RF-gain control for 
improved reception in strong 
signal areas. An ANL switch. 
Even separate bass and treble 
controls. 

And if all that short wave isn’t 
enough.There’s more. Like SSB 
(single sideband) amateur radio. 
All 40 CB channels. Ship to shore 
Even Morse communications. 

AC /DC operation. And with 
Panasonic's 4" full-range speaker, the big sound of 
AM and FM will really sound big.There’s also the 
Panasonic RF-2900. It has most of the features of 
the RF-4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
short wave receivers as good. You wouldn't still be 
reading. You'd be listening. 

•Short wav* reception wM vary with antenna, weather condition*, 
operator'* geographic location and other (actor*. An outside 
antenna may be required for maximum short wav* reception. 




















































electronic,* 


1900 MH 2 to 2500 MHz DOWN CONVERTER 

This receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use. The local oscillator is voltage controlled (i.e.) making the 
i-f range approximately 54 to 88 me (Channels 2 to 7). 

PC BOARD WITH DATA. $19,99 

PC BOARD WITH CHIP CAPACITORS 13. $44 99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY. $69.99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 . $89.99 

PC BOARD ASSEMBLED AND TESTED. $99.99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA. $159.99 

POWER SUPPLY ASSEMBLED AND TESTED. $49.99 

YAGI ANTENNA 4 ’ LONG APPROX. 20 TO 23 dB GAIN. $59.99 

YAGI ANTENNA 4' WITH TYPE (N, BNC, SMA Connector). $64.99 

2300 MHz DOWN CONVERTER 

Includes converter mounted in antenna, power supply, plus 90 DAY WARRANTY. $259.99 

OPTION #1 MRF902 in front end. <7 dB noise figure). $299.99 

OPTION #2 2N6603 in front end. (5 dB noise figure). $359.99 

2300 MHz DOWN CONVERTER ONLY 

10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $149.99 

7 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $169.99 

5dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output. $189.99 

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY. $15.00 

Shipping and Handling Cost: 

Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add $7.50. 


★ INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS ★ 

(Satellite Receiver Boards) 

DUAL CONVERSION BOARD. $25.00 

This board provides conversion from the 3.7-4.2 band first to 900 MHz where gain and bandpass filtering are provided and, second, to 70 MHz. 

The board contains both local oscillators, one fixed and the other variable, and the second mixer. Construction is greatly simplified by the use 
of Hybrid 1C amplifiers for the gain stages. 

47 pF CHIP CAPACITORS. $6.00 

For use with dual conversion board. Consists of 6 — 47 pF. 

70 MHz IF BOARD. $25.00 

This circuit provides about 43 dB gain with 50 ohm input and output impedance. It is designed to drive the HOWARD/COLEMAN TVRO De¬ 
modulator. The on-board band pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than Vi dB. Hy¬ 
brid ICs are used for the gain stages. 

.01 pF CHIP CAPACITORS. $7.00 

For use with 70 MHz IF Board. Consists of 7 — .01 pF. 

DEMODULATOR BOARD . 40.00 

This circuit takes the 70 MHz center frequency satellite TV signals in the 10 to 200 millivolt range, detects them using a phase locked loop, de- 
emphasizes and filters the result and amplifies the result to produce standard NTSC video. Other outputs include the audio subcarrier, a DC 
voltage proportional to the strength of the 70 MHz signal, and AFC voltage centered at about 2 volts DC. 


SINGLE AUDIO. $15.00 

This circuit recovers the audio signals from the 6.8 MHz frequency. The Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the 
Miller 9052 coil tunes for recovery of the audio. 

DUAL AUDIO. $25.00 

Duplicate of the single audio but also covers the 6.2 range. 

DC CONTROL. $15.00 

This circuit controls the VTO's, AFC and the S Meter. 


TERMS: 

WE REGRET WE NO LONGER ACCEPT BANK CARDS. 

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER’S CHECK OR MONEY ORDER. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ALL RETURN ORDERS SUBJECT TO PRIOR APPROVAL BY 
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY. 

ALL ORDERS SENT FIRST CLASS OR UPS. 

ALL PARTS PRIME AND GUARANTEED. 

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. 

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. 9111 

WE ALSO ARE LOOKING FOR NEW AND USED TUBES, 4111 

TEST EQUIPMENT, COMPONENTS, ETC. -pjl 

WE ALSO SWAP OR TRADE. IllOCniX 


MANAGEMENT. 


(602) 242-8916 

W. Camelback 
, Arizona 85015 


NEW — TOLL-FREE NO. 800-528-0180 — please, orders only! 
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RF TRANSISTORS 


FAIRCHILD VHF AND UHF PRESCALER CHIPS 

95H90DC 350 MHz Prescaler Divide by 10/11 

95H91DC 350 MHz Prescaler Divide by 5/6 

11C90DC 650 MHz Prescaler Divide by 10/11 

11C91DC 650 MHz Prescaler Divide by 5/6 

11C03DC 1 GHz Divide by 248/256 Prescaler 

11C70DC 600 MHz Flip/Flop with reset 

11C58DC ECLVCM 

11C44DC/MC4044 Phase Frequency Detector 
11C24DC/MC4024 Dual TTL VCM 

11C06DC UHF Prescaler 750 MHz D Type Flip/Flop 

11C05DC 1 GHz Counter Divide by 4 

11C01FC High Speed Dual 5-4 input NO/NOR Gate 

TRW BROADBAND AMPLIFIER MODEL CA615B 

Frequency response 40 MHz to 300 MHz 
Gain: 300 MHz 16 dB Min., 17.5 dB Max. 

50 MHz 0 to - 1 dB from 300 MHz 
Voltage: 24 volts dc at 220 ma max. 

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 

Size: 35, 42,47, 49,51,52 

Size: 53,54,55,56,57, 58,59, 61,63,64,65 

Size: 66 

Size: 1.25 mm, 1.45 mm 
Size: 3.20 mm 

CRYSTAL FILTERS: TYCO 00119880 same as 2194F 

10.7 MHz Narrow Band Crystal Filter 


MURATA CERAMIC FILTERS 

Models: SFD-455D455 kHz 
SFB-455D 455 kHz 
CFM-455E 455 kHz 
SFE-10.7 10.7 MHz 


Hewlett Packard: 

491C TWT Amplifier 2 to 4 Gc 1 watt 30 dB gain $1150.00 

608C 10 to 480 me .1 uv to .5 V into 50 ohms Signal Generator 500.00 

608D 10 to 420 me .1 uV to .5 V into 50 ohms Signal Generator 500.00 

612A 450 to 1230 me .1 uV to .5 V Into 50 ohms Signal Generator 750.00 

614A 900 to 2100 me Signal Generator 500.00 

616A 1.8 to 4.2 Gc Signal Generator 400.00 

616B 1.8 to 4.2 Gc Signal Generator 500.00 

618A 3.8 to 7.2 Gc Signal Generator 400.00 

618B 3.8 to 7.2 Gc Signal Generator 500.00 

620A 7 to 11 Gc Signal Generator 400.00 

623B Microwave Test Set 900.00 

626A 10 to 15 Gc Signal Generator 2500.00 

695A 12.4 to 18 Gc Sweep Generator 900.00 

Ailtech: 

473 225 to 400 me AM/FM Signal Generator 750.00 

Singer 

MF5/VR-4 Universal Spectrum Analyzer with 1 kHz to 27.5 me Plug In 1200.00 

Keltek: 

XR630-100 TWT Amplifiers to 12.4 Gc 100 watts 40 dB gain 9200.00 

Polarad: 

2038/2436/1102A 

Calibrated Display with an SSB Analysis Module and a 10 to 
40 me Single Tone Synthesizer 1500.00 



TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

$9.50 

2N1561 

$15.00 

2N5590 

$8.15 

MM1550 

$10.00 

9.50 

2N1562 

15.00 

2N5591 

11.85 

MM1552 

50.00 

16.50 

2N1692 

15.00 

2N5637 

22.15 

MM 1553 

56.50 

16.50 

2N1693 

15.00 

2N5641 

6.00 

MM1601 

5.50 

29.90 

2N2632 

45.00 

2N5642 

10.05 

MM1602/2N5842 

7.50 

12.30 

2N2857JAN 

2.52 

2N5643 

15.82 

MM1607 

8.65 

4.53 

2N2876 

12.35 

2N6545 

12.38 

MM 1661 

15.00 

3.82 

2N2880 

25.00 

2N5764 

27.00 

MM1669 

17.50 

3.82 

2N2927 

7.00 

2 N5842 

8.78 

MM1943 

3.00 

12.30 

2N2947 

18.35 

2N5849 

21.29 

MM2605 

3.00 

50.00 

2N2948 

15.50 

2N5862 

51.91 

MM2608 

5.00 

15.40 

2N2949 

3.90 

2N5913 

3.25 

MM8006 

2.23 

2 N2950 

5.00 

2N5922 

10.00 

MMCM918 

20.00 


2N3287 

4.30 

2N5942 

46.00 

MMT72 

1.17 


2N3294 

1.15 

2N5944 

8.92 

MMT74 

1.17 


2N3301 

1.04 

2N5945 

12.38 

MMT2857 

2.63 


2 N 3302 

1.05 

2N5946 

14.09 

MRF245 

33.30 

$19.99 

2 N3304 

1.48 

2N6080 

7.74 

MRF247 

33.30 

2N3307 

12.60 

2N6081 

10.05 

MRF304 

43.45 


2N3309 

3.90 

2N6082 

11.30 

MRF420 

20.00 

$2.15 

2N3375 

9.32 

2 N6083 

13.23 

MRF450 

11.85 

1.85 

2N3553 

1.57 

2N6084 

14.66 

MRF450A 

11.85 

1.90 

2N3755 

7.20 

2N8094 

7.15 

MRF454 

21.83 

2.00 

2N3818 

6.00 

2N6095 

11.77 

MRF458 

20.68 

3.58 

2N3866 

1.09 

2N6096 

20.77 

MRF502 

1.08 

2N3866JAN 

2.80 

2N6097 

29.54 

MRF504 

6.95 


2N3866JANTX 

4.49 

2N6136 

20.15 

MRF509 

4.90 


2N3924 

3.34 

2N6166 

38.60 

MRF511 

8.15 

idth 150 

2N3927 

12.10 

2N6439 

45.77 

MRF901 

5.00 


2N3950 

26.86 

2N6459/PT9795 

18.00 

MRF5177 

21.62 

pt 3600 

2N4072 

1.80 

2N6603 

12.00 

MRF8004 

1.60 

$5.95 

2N4135 

2.00 

2N06O4 

12.00 

PT4186B 

3.00 


2N4261 

14.60 

A50-12 

25.00 

PT4571A 

1.50 

$3.00 

2N4427 

1.20 

BFR90 

5.00 

PT4612 

5 00 

2N4957 

3.62 

BLY568C 

25.00 

PT4628 

5.00 

2.00 

2N4958 

2.92 

BLY568CF 

25.00 

PT4640 

5 00 

7.95 

2N4959 

2.23 

CD3495 

15.00 

PT8659 

10.72 

5.95 

2N4976 

19.00 

HEP76/S3014 

4.95 

PT9784 

24.30 


2N5090 

12.31 

HEPS3002 

11.30 

PT9790 

41.70 


2N5108 

4.03 

HEPS3003 

29.88 

SD1043 

5.00 


2N5109 

1.66 

HEPS3005 

9.95 

SO1116 

3.00 

ETC. 

2N5160 

3.49 

HEPS3006 

19.90 

SD1118 

5.00 

2N5179 

1.05 

HEPS3007 

24.95 

SD1119 

3.00 


2N5184 

2.00 

HEPS3010 

11.34 

TRWMRA2023-1.5 

42.50 

1150.00 

2N5216 

47.50 

HEPS5026 

2.56 

40281 

10.90 

500.00 

2N5583 

4.55 

HP35831E/ 


40282 

11.90 

500.00 

750.00 

2N5589 

8.82 

HXTR5104 

MM1500 

50.00 

32.20 

40290 

2.48 


CHIP CAPACITORS 


We can supply any 
value chip capac¬ 
itors you may need. 

PRICES 

1 to 10 $1.49 

11-50 1.29 

51 - 100 .89 

101 - 1,000 .69 

1,001 up .49 


Ipf 

27pf 

220pf 

1200pf 

1.5pf 

33pf 

240pf 

1500pf 

2.2pf 

39pf 

270pf 

leoopf 

2.7pf 

47pf 

300pf 

2200pf 

3.3pf 

56pf 

330pf 

2700pf 

3.9pf 

68pf 

360pf 

3300pf 

4.7pf 

82pf 

390pf 

3900pf 

5.0pf 

lOOpf 

430pf 

4700pf 

6.8pf 

llOpf 

470pf 

5600pf 

8.2pf 

120pf 

510pf 

6800pf 

lOpf 

130pf 

560pf 

8200pf 

12pf 

150pf 

620pf 

QlOmf 

15pf 

160pf 

680pf 

.012mf 

I8pf 

180pf 

820pf 

.015mf 

22pf 

200pf 

lOOOpf 

.018mf 


HAMLIN SOLID STATE RELAYS 

120 Vac at 40 Amps. 

Input Voltage 3 to 32 Vdc. 

240 Vac at 40 Amps. 

Input Voltage 3 to 32 Vdc. 

Your Choice $4.99 


ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 

5.52-2.7/8 

5.595- 2.7/8/U 

5.595- .500/4/C W 

5.595- 2.7LSB YOUR CHOICE $24.95 

5.595- 2.7USB 
5.645-2.7/8 
9.QUSB/CW 


NEW — TOLL-FREE NO. 800-528-0180 — please, orders only! 
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MOTOROLA Semiconductor The RF Line 


MRF454 


$21.83 


MRF458 


$ 20.68 


NPN SILICON RF POWER TRANSISTORS 


NPN SILICON RF POWER TRANSISTOR 


. designed for power amplifier applications in industrial, com 
mercial and amateur radio equipment to 30 MHz. 


Specified 12 5 Volt, 30 MHz Characteristics 
Output Power = 80 Watts 
Minimum Gain * 12 dB 
Efficiency = 50% 


NPN SILICON RF POWER TRANSISTOR 

. designed primarily for use in large-signal output amplifier stages. 



. . . designed for power amplifier applications in industrial, 
commerical and amateur radio equipment to 30 MHz. 

• Specified 12.5 Volt, 30 MHz Characteristics - 

Oulpul Power - 80 Watts 
Minimum Gain - 1 2 dB 
Efficiency - 50% 

• Capable of Withstanding 30 1 Load VSWR @ Rated P out and VqC 


MRF472 


MRF475 



Intended for use in Citizen-Band communications equipment 
operating at 27 MHz High breakdown voltages allow a high 
percentage of up-modulation in AM circuits. 

• Specified 12.5 V, 27 MHz Characteristics - 
Power Output = 4.0 Watts 
Power Gain = 10 dB Minimum 
Efficiency = 65% Typical 

NPN SILICON RF POWER TRANSISTOR 

. . . designed primarily for use in single sideband linear amplifier 
output applications in citizens band and other communications 
equipment operating to 30 MHz. 

• Characterized for Single Sideband and Large-Signal Amplifier 
Applications Utilizing Low-Level Modulation. 


• Specified 13.6 V, 30 MHz Characteristics - 

Output Power “ 12 W (PEP} 

Minimum Efficiency = 40% (SSB) 

Output Power - - 4.0 W (CW) 

Minimum Efficiency = 50% (CW) 

Minimum Power Gain = 10 dB (PEP & CW) 

• Common Collector Characterization 



MHW710 


$46.45 

440 to 470MC 


UHF POWER AMPLIFIER MODULE 

. . . designed for 12.5 volt UHF power amplifier applications in 
industrial and commercial FM equipment operating from 400 
to 512 MHz. 

• Specified 12.5 Volt, UHF Characteristics - 

Output Power =13 Watts 
Minimum Gain = 19 4 dB 
Harmonics = 40 dB ^ 

• 50 U Input/Output Impedance 

• Guaranteed Stability and Ruggedness 

• Gam Control Pm for Manual or Automatic Output Level Control 

• Thin Film Hybrid Construction Gives Consistent Performance 

and Reliability 


Tektronix Test Equipment 


Scopes with Plug-ins 


wideband High Gam Plug In 

Dual Trace Plug In 

Fast Rise DC Plug In 

Samp Iing Plug In 

Transistor Riser inn- Plug In 

nigh Gain Differential Comparator Plug In 

lest load Plug In >ni SWG4IVGG0 Main Frames 

wideband Dual Traci' Plug In 

Sampling Unit With !S0PS Rise time DC to Kill/ 

AC Differential Plug In 

Dual Trace Sampling DC to KiHZ Plug In 

Dual Trace Sampling DC to 8/SMHZ Plug IN 

Sampling Sweep Plug in 

Spectrum Analyzer 1 to 36MHZ Plug IN 

Amp I ifier Plug In 

Sweep Plug In 

Wideband High Gain Plug In 

Dual Trace Plug In 

High Gain DC Differential Plug In 

Wideband Of. Differential Plug Tri 

Test Plug In For SHu/SHl Mam Frames 

Square Wave Generator .4 to IMHZ 

Preamplifier 2Hi to fltWHZ 

AC Coupled Preamplifier 

Current Probe Amplifier 

Time Mark Generator 

Program Control Unit 

Trigger Countdown Unit 

DC to 15MHZ Scope Rack Mount 

DC to 33MHZ Scope 

DC to 10MH7 Scope Rack Mount 

flt to lOMH’ Scope Pack Mount 


DC to IOMHZ Scope with a 1S7f, Dual Trace DC to 

H/GMH2 Sampling Plug In and a 3T77A Sweep Plug In. Rack Mount 

DC to IIJMh,’ Dual fleam Scope with a 2At»3 Diff and a ?Ah| Diff. 
Plug )».*■. 

DC to JsOMHZ Scope with a K/ Dual Trace High Gain Plug In 


Tubes 


4CX1000A 
4C XI SOW. 
4UIS000A 
41?? 

4X1 SOA 
4 XI SOD 
4X1 GOG 
G/I’U/l I6CIL 
6LFf. 
bLQ6 
811A 


new — TOLL-FREE NO. 800-528-0180 — please, orders only! 
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electronics 

MICROWAVE COMPONENTS 


ARRA DESCRIPTION PRICE 

2416 Variable Attenuator $ 50.00 

3614-60 Variable Attenuator 0 to 60 dB 75.00 

KU520A Variable Attenuator 18 to 26.5 GHz 100.00 

4684-20C Variable Attenuator 0 to 180 dB 100.00 

6684-20F Variable Attenuator 0 to 180 dB 100.00 


General Microwave 

Directional Coupler 2 to 4 GHz 20 dB Type N 75.00 


Hewlett Packard 

H487B lOOohms Neg. Thermistor Mount (NEW) 150.00 

H487B 100 ohms Neg. Thermistor Mount (USED) 100.00 

477B 200 ohms Neg. Thermistor Mount (USED) 100.00 

X487A 100 ohms Neg. Thermistor Mount (USED) 100.00 

X487B 100 ohms Neg. Thermistor Mount (USED) 125.00 

J468A 100 ohms Neg. Thermistor Mount (USED) 150.00 

478A 200 ohms Neg. Thermistor Mount (USED) 150,00 

J382 5.85 to 8.2 GHz Variable Attenuator 0 to 50 dB 250.00 

X382A 8.2 to 12.4 GHz Variable Attenuator 0 to 50 dB 250.00 

NK292A Waveguide Adapter 65.00 

8436A Bandpass Filter 8 to 12.4 GHz 75.00 

8471A RF Detector 50.00 

H532A 7.05 to 10 GHz Frequency Meter 300.00 

G532A 3.95 to 5.85 GHz Frequency Meter 300.00 

J532A 5.85 to 8.2 G Hz Frequency Meter 300.00 

809A Carriage with a 444A Slotted Line Untuned Detector 

Probe and 809B Coaxial Slotted Section 2.6 to 18 GHz 175.00 
X347A 8.2 to 12.4 GHz Noise Source 500.00 

S347A 2.6 to 3.95 GHz Noise Source 600.00 

G347A 3.95 to 5.85 GHz Noise Source 500.00 

J347A 5.85 to 8.2 GHz Noise Source 500.00 

H347A 7.05 to 10 GHz Noise Source 540.00 

349A 400 to 4000 MHz Noise Source 310.00 

P532A 12.4 to 18 GHz Frequency Meter 400.00 

M532A Frequency Meter 500.00 

P382A 0-50 dB Attenuator 520.00 

355C .5 Watts, 50 Ohm DC to 1,000 MC Attenuator 132.50 

NK292A Adapter 100.00 

3503 Microwave Switch 100.00 

33001C Pin Absorption Modulator 295.00 

11660A Tracking Generator Shunt 50.00 

11048C Feed-through Termination 25.00 

10100B Termination 25.00 

H421A 7.05to 10 GHz Crystal Detector 75.00 

H421A 7.05 to 10 GHz Crystal Detector—Matched Pair 200.00 


Merrimac 

AU-26A/ 801162 Variable Attenuator 100.00 


Microlab/FXR 

X638S Horn 8.2 to 12.4 GHz 60.00 

601-B18 XtoN Adapter 8.2 to 12.4 GHz 35.00 

Y610D Coupler 75.00 


Narda 


4013C-10/ 22540A Directional Coupler 2 to 4 GHz 10 dB Type SMA 90.00 

4014-10/ 22538 Directional Coupler 3.85 to 8 GHz 10 dB Type SMA 90.00 

4014C-6/ 22876 Directional Coupler 3.85 to 8 GHz 6 dB Type SMA 90.00 

4015C-10/ 22539 Directional Coupler 7.4 to 12 GHz 10 dB Type SMA 95.00 

4015C-30/ 23105 Directional Coupler 7 to 12.4 GHz 30 dB Type SMA 95.00 

3044-20 Directional Coupler 4 to 8 GHz 20 dB Type N 125.00 

3040-20 Directional Coupler 240 to 500 MC 20 dB Type N 125.00 

3043-20/ 22006 Directional Coupler 1.7 to 4 GHz 20 dB Type N 125.00 

3003-10/ 22011 Directional Coupler 2 to 4 GHz 10 dB Type N 75.00 

3003-30/ 22012 Directional Coupler 2 to 4 GHz 30 dB Type N 75.00 

3043-30/ 22007 Directional Coupler 1.7 to 3.5 GHz 30 dB Type N 125.00 

22574 Directional Coupler 2 to 4 GHz 10 dB Type N 125.00 

3033 Coaxial Hybrid 2 to 4 GHz 3 dB Type N 125.00 

3032 Coaxial Hybrid 950 to 2 GHz 3 dB Type N 125.00 

784/ 22380 Variable Attenuator 1 to 90 dB 

2 to 2.5 GHz Type SMA 550.00 

22377 Waveguide to type N Adapter 35.00 

720-6 Fixed Attenuator 8.2 to 14.4 GHz 6 dB 50.00 

3503 Waveguide 25.00 


NEW — TOLL-FREE NO. 800- 


PRD 


U101 

12.4 to 18 GHz Variable Attenuator 0 to 60 dB 

300.00 

X101 

8.2 to 12.4 GHz Variable Attenuator 0 to 60 dB 

200.00 

C101 

Variable Attenuator 0 to 60 dB 

200.00 

205A/367 

Slotled Line with Type N Adapter 

100.00 

195B 

8.2 to 12.4 GHz Variable Attenuator 0 to 50 dB 

100.00 

185BS1 

7.05 to 10 GHz Variable Attenuator 0 to 40 dB 

100.00 

196C 

8.2 to 12.4 GHz Variable Attenuator 0 to 45 dB 

100.00 

170B 

3.95 to 5.85 GHz Variable Attenuator 0 to 45 dB 

100.00 

588A 

Frequency Meter 5.3 to 6.7 GHz 

100.00 

140A.C. D, E 

Fixed Attenuators 

25.00 

109J.I 

Fixed Attenuators 

25.00 

WEiNSCHEL ENG. 2692 Variable Attenuator + 30 to 60 dB 

100.00 


COMPUTER I.C. SPECIALS 



MEMORY DESCRIPTION 

PRICE 

2708 

IKx8 EPROM 

$ 7.99 

2716/2516 

2K x 8 EPROM 5 Volt Single Supply 

20.00 

2114/9114 

1K x 4 Static RAM 450ns 

6.99 

2114L2 

1K x 4 Static RAM 250ns 

8.99 

2114L3 

IK x 4 Static RAM 350ns 

7.99 

4027 

4K x 1 Dynamic RAM 

3.99 

4060/2107 

4K x 1 Dynamic RAM 

3.99 

4050/9050 

4K x 1 Dynamic RAM 

3.99 

2111A-2/8111 

256 x 4 Static RAM 

3.99 

2112A-2 

256 x 4 Static RAM 

3.99 

2115AL-2 

IK x 1 Static RAM 55ns 

4.99 

6104-3/4104 

4K x 1 Static RAM 320ns 

14.99 

7141-2 

4K x 1 Static RAM 200ns 

14.99 

MCM6641L20 

4Kx 2 Static RAM 200ns 

14.99 

9131 

1K x 1 Static RAM 300ns 

10.99 

C.P.U.’s ETC. 


MC6800L 

Microprocessor 

13.80 

MCM6810AP 

128x8 Static RAM 450ns 

3.99 

MCM68A10P 

128 x 8 Static RAM 360ns 

4.99 

MCM68B10P 

128x8 Static RAM 250ns 

5.99 

MC6820F 

PIA 

8.99 

MC6820L 

PIA 

9.99 

MC6821P 

PIA 

8.99 

MC68B21P 

PIA 

9.99 

MCM6830L7 

Mikbug 

14.99 

MC6840P 

PTM 

8.99 

MC6B45P 

CRT Controller 

29.50 

MC6845L 

CRT Controller 

33.00 

MC6850L 

ACIA 

10.99 

MC6852P 

SSDA 

5.99 

MC6852L 

SSDA 

11.99 

MC6854P 

ADLC 

22.00 

MC6860CJCS 

Q-600 BPS Modem 

29.00 

MC6862L 

2400 BPS Modem 

14.99 

MK3850N-3 

F8 Microprocessor 

9.99 

MK3852P 

F8 Memory Interface 

16.99 

MK3852N 

F8 Memory Interface 

9.99 

MK3854N 

F8 Direct Memory Access 

9.99 

8008-1 

Microprocessor 

499 

8080A 

Microprocessor 

8.99 

Z80CPU 

Microprocessor 

14 99 

6520 

PIA 

7.99 

6530 

Support For 6500 Series 

15.99 

2650 

Microprocessor 

10.99 

TMS1000NL 

Four Bit Microprocessor 

9.99 

TMS4024NC 

9 x 64 Digital Storage Buffer (FIFO) 

9.99 

TMS6011NC 

UART 

9.99 

MC14411 

Bit Rate Generator 

11.99 

AY5-4007D 

Four Digit Counter/Display Drivers 

8.99 

AY5-9200 

Repertory Dialer 

9.99 

AY5-9100 

Push Button Telephone Dialers 

7.99 

AY5-2376 

Keyboard Encoder 

19.99 

AY3-8500 

TV Game Chip 

5.99 

TR U02 A 

UART 

9.99 

PR1472B 

UART 

9.99 

PT1482B 

UART 

9.99 

8257 

DMA Controller 

9.99 

8251 

Communication Interface 

9.99 

8228 

System Controller & Bus Driver 

5.00 

8212 

8 Bit Input/Output Port 

5.00 

MC14401CP 

2 of 8 Tone Encoder 

9.99 

MCI 4412 

Low Speed Modem 

14.99 

MCI 4408 

Binary To Phone Pulse Converter 

12.99 

MCI 4409 

Binary To Phone Pulse Converter 

12.99 

MC1488L 

RS232 Driver 

1.00 

MC1489L 

RS232 Receiver 

1.00 

MC1405L 

A/D Converter Subsystem 

9.00 

MC1406L 

6 Bit D/A Converter 

7.50 

MCI 408/6/7/8 

8 Bit D/A Converter 

4.50 

MC1330P 

Low Level Video Detector 

1.50 

MCI 349/50 

Video IF Amplifier 

1.17 

MC1733L 

LM733 OP Amplifier 

2.40 

LM565 

Phase Lock Loop 

2.50 


528-0180 — please, orders only! 
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NEWEST EDITION-ONE STOP SHOPPING FOR SWIS 

• RECEIVERS ^CONVERTERS • ANTENNAS 

• PRESELECTORS -CLOCKS •FILTERS 
•HEADPHONES •HANDBOOKS • LISTS 

GILFER SHORTWAVE 

Dept HR 5. Box 239. Park Ridge NJ 07656 


F" NEW -a 
E Improved 4 


Just 250 

Gets You Started 
In Shortwave 


ARR is proud to offer the complete Microwave 
Associates Gunnplexer and accessory line. Two 
of the Gunnplexer transceivers shown here (the 
MA87141 -1, at only S239.95 per pair) can form 
the heart of a 10 GHr communications system 
for voice, cw, video or data transmission, not to 
mention mountaintop DXing! ARR sells a line 
of necessary support equipment such as power 
supply/modulator and receiver boards. Write or 
call for additional information. 


lOGHz 


Advanced 

Receiver 

Research 




TOWERS 

by ALUMA 

HIGHEST QUALITY 
Alum ALUMINUM & STEEL 

Up “ m 40 SlNl 

T 60H Orink Up 

Model SHO 40 

★ telescoping 

(CRANK UP) ' 

★guyed (STACK-UP) 

★tilt-over MODELS > 

Easy lo install. Low Prices. 
Crank-ups to 100 ft. 

EXCELLENT FOR 

AMATEUR COMMUNICATIONS ^ 


SPECIAL 

Four Section SO Ft. 
Van Mounted Crank-Up 
Aluma Tower 


Over 36 types aluminum 
and sloel lowers made- 
specials designed and 
made—write for details 


ALUMA TOWER COMPANY| 

BOX 2806HR 

VERO BEACH. FLA. 32960 
(305) 567-3423 TELEX 80-3405 


■ Arden PCS 3000 (2 meter FMI 
■ Set of memory batteries *7.50 

Order 24 hours a day (215 ) 884 6010 
FREE UPS N.P.S. Inc. WA3IFQ 

1138 BOXWOOD RD. JENKIN10WN PA 19046 . 


GUNNPLEXER 

COOKBOOK 

See Page 104 


Bencher 
1:1 BALUN 

• Lets your antenna radiate—not your coax 

• Helps tight TVI—no ferrite core to 
saturate or reradiate 

• Rated 5 KW peak—accepts substantial 
mismatch at legal limit 

• DC grounded—helps protect 
against lightning 

• Amphenol’ connector Rubber ring 


Model ZA-1A 
Model ZA-2A 


3.5-30 mHz 
optimized 14-30 mHz 
includes hardware for 
2" boom 


Available al selected 
dealers, add $2.00 
postage and handling 
in U S A. 

WRITE FOR LITERATURE 


^BencHeRjnc. 

333 W LAKE ST CHICAGO H 60606-(312)263 1B08 


Box 1242, Burlington, CT 06013 (203) 584-0776 

100 QS may 1981 
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CALL 

TOLL 




For the best deal on 

• A£A*Alliance*Ameco*Apple*ASP 

• Avanti»Belden«Bencher«8ird»C0E 

• CES*Communicalions Specialists 

• Collins* Cushcralt* Oaiwa* OenTron 

• Drake*Hustler*Hy Gain*lcom*IRl*KLM 

• Kenwood* Larsen* Macrotronics* MF J 

• Midland* Mini Products*Mirage*Mosley 

• NPC*Newlronics*Hye* Panasonic 

• Palomar Engineers*Regency*Robot 

• Shure*Standard*Swan* Tempo 

• Ten Tec*Transcom*Yaesu 

MAY'S 
BEST BUYS! 

STANDARD C7800 synthesized 
440-450 MHz Xcvr with 
memory/scan intro $399.95 
COLLINS KWM-380... call for 
Erickson's superb cash price! 
DRAKE TR-7/DR-7... call for 
great spring price 
TENTEC Delta 580 9-band super 

transceiver_only $759.95 

ICOM's new IC-730 compact 9- 
band HF Xcvr with dual VFOs 

and memory_call for price 

APPLE Disk Based System: 
Apple II or II Plus with 48k 
RAM installed and DOS 3.3, 

only _$1849 

APPLE Game Paddles available 
Quantities limited all prices subject to 
change without notice 
Erickson Is accepting late model 
amateur radio equipment lor service: 
full time technician on duty 

CALL TOLL FREE 

(outside Illinois only) 

(800) 621-5802 


HOURS 9:30-5:30 Mon . Tues.. Wed. A Fri 

-1 9:30-9:00 Thursday 

9:00-3:00 Salurda 


ERICKSON 

COMMUNICATIONS 

Chicago. IL 60630 

5456 North Milwaukee Ave 
(312) 631-5181 Iwilhin lllmoisl 


n 


Plug-in Ttansistor 
Oscillators 


HIGH FREQUENCY (20 MHz — 160 MHz) 

■ Signal Generators For Receiver Alignment 

■ Quick-Change Plug-In Oscillators 

Five transistor oscillators covering 20 MHz-160 
MHz. Standard 77 F calibration tolerance - 
.0025%. The frequency tolerance is * 0035%. 
Oscillator output is .2 volts (min.) across 51 ohms. 
Power requirement: 9 vdc (<i 10 ma max 


!f\ 


% 



Temperature Tol 
- 40 F to 150 F 


- 0035% 

- 0035% 
■ 0035°. 

- 0035°. 

- 0035% 



LOW FREQUENCY (70 KHz - 20,000 KHz) 

■ Band Edge Markers 

■ Frequency Markers For Oscilloscopes 

■ Portable Signal Standards 

■ Accessory Cases 

Four transistor oscillators covering 70 KHz — 
20.000 KHz Trimmer capacitor lor zeroing crys¬ 
tal When oscillator is ordered with crystal the 
standard will be - 0025° o Oscillator output is 1 
volt (min.) across 470 ohms Power requirement: 

9 vdc 0i 10 ma max. 




Oscillator 

Temperature Tol 

Range 

- 40 f to 150f 

70-150 KHz 

- 015". 

150-400 KHz 

200-600 KHz - 01". 

400-5 000 KHz 

600 5 000 KHz - 0035°. 

2 000-12 000 KHz 

- 0035°. 

10 000-20 000 KHz 

- 0035°. 



SUPPLEMENTAL CRYSTAL ORDERING INFORMATION 
FOR ICM OSCILLATORS 


Please refer to the 4 Series Crystal 
Specification Sheets (Available on re¬ 
quest.) Prices on crystals will vary with 
frequency being ordered 
CALIBRATION TEMPERATURE: 

Customer s choice, usually 26 C 
RANGE: Depends on crystal frequency 
being ordered 

TYPE: CS ® is recommended 

HOLDER: 

F-605 ©for all except crystals below 
160 KHz 

F-13 ® required lor crystals below 
160 KHz 

LOAO: 

OT-11, OT-12. OT-12A 24PF © 
OT-13. OT-14 20PF @> 


OT-124, OT-146. OT-161. 

OT-1140, OT-1160 SERIES® 
ALIGNMENT OSCILLATORS. 

Models 812. 814 32PF ® 

Note C*ded numbers refer to numbers on Crystal 

Specification Sheets 

EXAMPLES 

OT-11 Catalog Number 4 1 12 8 4 
(75 KHz’. CS. F-13 Holder, 24PF) 
OT-14 Catalog Number 4 3 3 2 1 3 
(10 5 MHz’, CS, F-605 Holder, 
20PF) 

OT-1140 Catalog Number 4 742 1 0 
(120 MHz’. CS. F-605 Holder. 
Senes) 

'AN 4 Senes Catalog Numbers require crystal fre¬ 
quency specified py Customer 


FOR ADDITIONAL INFORMATION WRITE 


INTERNATIONAL CRYSTAL MFG. CO. INC. • 10 NORTH LEE • OKLAHOMA CITY. OKLA. 73102 
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MONARCH 

TB5EM/4KWP 


By the only test that means anything 


AUTOPATCH 

Offer your club COMPLETE 
emergency communication* 

Commercial quality, gold plated contacts, plug 
in. epoxy glass PC boards 12 volt DC or 115 volt 
AC operation - Power supply included Four 
digit access - Single digit releases - Held 
programmable Hybrid network - No switching 
required FCC certified telephone line coupler 
Auxiliary "In Use" contacts supplied Land line 
"call-in" signalling control contacts provided 
Price complete $498 * $3 shipping & handling 
Master Charge, Bank money order, or certified 
check acceptable 

Accessories CES-300 powered tone 
pad - $59 BUS-COM Soft-touch* telephone 
powered mike/pad element - $34.95. 


MONROE ELECTRONICS. INC. 
410 Housel Ave.. Lyndonvllle. NY. 14098 


STEP UPTOTELREX 

Professionally Engineered Antenna Systems 

Single transmission line “TRI-BAND* ARRAY” 


ILLUSTRATION BALUN 


ILLUSTRATION TRAP 




on the air comparison . . this array con¬ 
tinues to outperform all competition . . . 
and has for two decades Here's why 
. . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con¬ 
densers per antenna. Telrex uses 3 opti¬ 
mum-spaced. optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 


For technical data and prices on com¬ 
plete Telrex line, write for Catalog PL 7 


' ummmu'aig a 

mu*. In/i«ni 

v" 0 "-' f la If (// 


ARRL ATLANTIC DIVISION 
A NY STATE CONVENTION 
combined with 

Rochester 

H/WIFEST 

Bigger than ever 
MAY 15-16 
Better than ever 

Monroe County Fairgrounds 
and Marriott Inn. 
near NY Thruway exit 46 

For information write: 

Hamfest, Box 1388, 
Rochester, NY 14603 
Phone: 716-424-1100 


Ham Radio 

SUBSCRIPTION PRICES 

GOING UP 

June 1,1981 

See page 82 


808 N. Main 
Evansville, IN 47711 


TEN-TEC 

546 OmmC 
580 Della 
570 Century 21 
515 Argonaut 
280 Power Supply 
255 Power Supply/Spkr 
243 Vlo — Omni 
283 Vlo — Della 
444 Hercules Amp 


CUBIC 


Astro 103 


$1060 00 
760 00 
330 00 
400 00 
150 00 
170 00 
169 00 
169 00 
1340 00 


ALLIANCE HD 73 rotator $< 

AZ0EN PCS 3000 31 

HY-GAIN TH6DXX 2r 

TH50X 21 

TH3MK3 If 

TH3JH U 

KAN1R0NICS Mini-reader 2i 

SANTEC HT 1200 31 

Write or call Dan. N9APA 

812-422-0231 

M0N-FRI 9AM-6PM • SAT 9AM-4PM 


July 25 thru August 7,1981 

Our 22 nd year 

Have trouble finding time to study for 
Upgrading? Do it on your vacation al ihe 

OAK HILL ACADEMY RADIO SESSION 
in the 

Blue Ridge Mountains of Virginia 

Two weeks of intensive Code and Theory 
Study starling al your level. 

• Novice io General 

• General or Technician to Advanced 

• Advanced to Amateur Extra 

Expert Instructors — Friendly Surround¬ 
ings — Excellent Accommodations. 

Ham Lab set up for all to use. 

“A Vacation with a Purpose’ ’ 


C. L. PETERS. K4DNJ. Director 

Oak Hill Academy Amateur Radio Session 

Mouth of Wilson, Virginia 24363 


City/State/Zip 
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NOW IN STOCK... 

FULL LINE OF AEA KEYERS 

SUPER EFFICIENT ISOPOLE ANTENNAS 


/ LINES 

AEA 
/ AVANTI 

' ACTDAkl 


ASTBON 

ALLIANCE 


ALPHA 

BEARCAT 

BIRD 

BENCHER 


CUSHCRAFT 

COLLINS 

CDE 

DRAKE 


DENTRON 
HV GAIN 
HUSTLER 
ICOM 


KLM 

KENWOOD 
MICROLOG 
MINI PROOUCTS 


MOR GAIN 
MIRAGE 
MFJ 
NYE 


PALOMAR ENG 
REGENCY 
SWAN 
TEN TEC 


UNIVERSAL 
UNARCO ROHN > 
VIBROPLEX 
KANTRONICS 


CALL TOLL FREE 1 - 800 - 325-3609 


IN MISSOURI 

314-961-9990 

MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 

E3 ™ 


S-LINE OWNERS 

ENHANCE YOUR INVESTMENT 


with 


TUBESTERS 


TM 


Plug in. solid state tube replacements 

• S-line performance-solid state! 

• Heat dissipation reduced 60% 

• Goodbye hard to-find tubes 
• Unlimited equipment life 

TUBESTERS cost less than two tubes, 
and are guaranteed lor so long as you own 
your S line. 

SKYTEC Write or phone for 

Box 535 specs and prices. 

Talmage. CA 95481 (707) 462 6882 


Microcraft’s New Morse-A-Word 


Eight character moving display. 

Built-in code practice oscillator. 

Excellent tor learning Morse Code. 

Complete — no CRT or expensive 
extras needed. 

Decodes audio CW signals from your 
receiver's speaker and displays letters, 
numbers, punctuation and special Morse 
characters as the code is received. 


rill) 


■HUMS! A AO«D 


CQ-WDPLJ 


/*. r 


0 


MORSE-A-WORD Kit with 4 character readout .MAWK-4 

MORSE-A-WORD Kit with 8 character readout.MAWK-8 

MORSE-A-WORD wired & tested with 8 character readout . . . MAWF 

Send check or money order. Use your VISA or Master Charge. Add $3.50 shipping 
and handling for continental U.S. Wisconsin residents add 4% State Sales Tax. 


i 

$149.95 

$169.95 

$249.95 




Corporation Telephone: (414) 2418144 

P. O. Box 513HRH, Thlensville. Wisconsin 53092 


MADISON 

ELECTRONICS' 

NEW TOLL-FREE 
Night-Time Order Line 
1-800-231-3057 

6-10 PM CST M.W.F 

Day Phone 
713 - 658-0268 




SPLIT-BAND SPEECH 
PROCESSOR KIT 
(hr 9/79) 

Punch thru pile ups * Up to ten 
times more talk power * High 
performance * Low distortion 
• Maintain your natural voice 

$69.95* 

Spring/Summer 
Catalog 
25 cents 

Prices subject to Change without notice 




MICROPROCESSOR-based 
CONTEST KEYER KIT 
(hr 1/81) 

lamic keyer witn dot-dash memory 
* Optional forced tetter space * 
Loads memory directly in code 
Horn keyer « Automatic QSO 
Number & RST generation * 
Simple to use — flexible tor any 
contest 

$249.95* 

(partial kit available) 

•Please include $2 50 
to» shipping & handling 




R-X NOISE BRIDGE KIT 
(hr 2 177) 

Set up antenna tuner without 
radiating * Find antenna s reso 
nant frequency * Adjust linear 
amp input network * Test match¬ 
ing network designs * Measure 
BOTH resistance & reactance 


$31.95* 


RADKW 

Box 411H Greenville NH 03048 
(603) 878-1033 
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The Cubic 103. If you're looking for DX, the Cubic 103 is 
the rig you should be looking at. Because it’s all solid state, 
state-of-the-art design and construction, with all bands,160-10 
Meters (including the WARC bands) installed and operating. 

With Dual PTO's dual 8-pole filters (1.4:1 shape factor), true 
passband tuning, speech processor, 235 watts input and RF/IF 
gain controls, the 103 has the performance that's necessary for 
exeptional operation under the high cross modulation conditions 
found on today's crowded bands. 

If you're lookin for DX, look no further. DX is the new Cubic 103. 
The suggest retail price of the Cubic 103 is $1395.00. But a lower 
quote is just a phone call away. 


l: i : 


The Specs: Solid State Construction, 
Dual PTO's for split frequency operation. 
All bands installed and operating, 160-10 
Meters, including the 3 new WARC bands. 
235 watts input. Fast break in (QSK). 
RTTY. VOX. Jack for separate receive 
antenna. Fully variable, AGC delay. Dual, 
8-pole filters with 1.4:1 shape factor, 6 
to -100 dB. Soft or hard CWoutput pulse 
shaping. Sophisticated noise blanker. 
Exceptional dynamics: Noise floor -132 
dBm; 3rd order intercept +15 dBm. 


Electronics Supply Inc. 

1508 McKinney ■ Houston, Texas 77010 • 713/658-0268 

Use the Madison Nightime N»ghthr>e CaJM 000-231-3057 Between 6-10 P M Central Time (M W F) 







products 


Curtis 8044M adds 
speedmeter output 

Art enhancement of the popular 
8044 CMOS keyer has been intro¬ 
duced by Curtis Electro Devices. 
Called the 8044M, this new integrated 
circuit adds an output designed to 
drive an analog meter for speed indi¬ 
cation. Speed indication from 6 WPM 
to as high as 100 WPM can be accom¬ 
plished by simply adding two capaci¬ 
tors, a resistor, and a 100-/tA meter. 
The meter indication can be cali¬ 
brated to be well within a 5 percent 
tolerance. The reading is stable, even 
at the lowest speeds. 


WPM 



The addition of two extra pins at 
the end of the package permits a pin- 
for-pin fit with the standard 8044. 
One of the pins is used for a timing 
capacitor and the other pin drives the 
meter directly. This allows retrofitting 
in many existing keyers with relative 
ease. The keyer function of the 
8044M remains the same as in the 
8044 design, providing dot and dash 
memories, iambic operation, key de¬ 
bouncing, weight control, monitor 
oscillator, and extremely low power 
dissipation, 

Housed in an 18-pin plastic pack¬ 


age, the 8044M is priced at $19.95 
and is available from Curtis dealers or 
factory stock. Two kits are available 
to help in construction of a quality 
keyer. The 8044M-3 offers the 1C, a 
PCB, edge connector, socket and 
manual for $29.95 The 8044M-4 is 
more complete offering all parts ex¬ 
cept chassis, knobs, jacks, switches, 
speaker, meter, and power supply. It 
is priced at $59.95. Various suitable 
meters are also available and are 
priced at $7.95. For further informa¬ 
tion, contact Curtis Electro Devices, 
Inc., Box 4090, Mountain View, Cali¬ 
fornia 94040. 

"no-stretch" guys 

Lightweight, noncorroding guys 
offered by Philadelphia Resin Corpo¬ 
ration provide significant improve¬ 
ments in tension-elongation proper¬ 
ties when compared with galvanized 
IPS wire strand, GRP rod and Philly- 
stran PS29 (the manufacturer's origi¬ 
nal flexible, dielectric guys). 

The new Phillystran HPTG tower 
guys are smaller in diameter and light¬ 
er than earlier Phillystran guys. 
Hence, wind resistance has been de¬ 
creased and there is significantly less 
surface for ice accumulation. Weath¬ 
er resistance has been further in¬ 
creased by a new extruded olefin, 
copolymer jacket, which ensures 
complete protection against ultravio¬ 
let degradation. 

The termination of factory-assem¬ 
bled, cut-to-length, dielectric guys 
has been upgraded with an improved 
potting system. However, the major 
improvement in Phillystran HPTG is its 
much lower elongation, not exceed¬ 
ing 0.3 per cent at normal working 
loads. This extremely low elongation 
— and the negligible creep of an 
assembled guying system — signifi¬ 
cantly decreases tower deflections, 
while providing riggers with the con¬ 
venience of tension-once and walk¬ 
away installations. 

The new dielectric tower guys in¬ 
corporate all of the advantages pro¬ 
vided by Phillystran guys, including 
the following: 


Elimination of white-noise arcing, 
EMI, and complaints about TV recep¬ 
tion near radio-broadcast sites. 

Significantly fewer labor hours re¬ 
quired to guy a new tower or to reguy 
an existing tower. 

No insulators or painting required. 
Resistant to icing and inclement 
weather. 

High strength-to-weight ratio. 

• 

No problems with fire. A short, steel 
lead line is recommended between 
each ground-level turnbuckle and 
each flexible, dielectric guy. 

Unlike conventional metal guys, 
Phillystran is not affected by salt¬ 
laden atmospheres or by airborne 
pollution from industrial plants or 
automobiles. It also has no internal- 
corrosion problems. On an installed- 
cost basis, the flexible, lightweight 
dielectric tower guys compare very 
favorably with insulated steel guys. 

For more information, contact 
Rosely Stranski at Philadelphia Res¬ 
ins Corporation, Montgomeryville, 
Pennsylvania 18936. 

police/fire converter 

The new MFJ police/fire convert¬ 
er, model MFJ-311, will convert any 
2-meter synthesized or VFO rig to 
cover the VHF-band police and fire 
frequencies. If your rig covers 
144-148 MHz, just insert the MFJ-311 
in line with the antenna, connect 
power, and turn on the converter, 
now you can receive 154-158 MHz. If 
your rig covers a larger or smaller sec¬ 
tion of the band, then with the MFJ- 
311 you can receive a corresponding¬ 
ly larger or smaller section of the VHF 
police and fire band. The frequencies 
between 154 and 158 MHz contain 
nearly all FCC allocated VHF police/ 
fire activity. 

You have direct frequency readout 
from your rig. If your rig indicates 
that you are receiving 145.55 MHz, 
just turn the converter on and you are 
receiving 155.55 MHz. A push-button 
switch turns the MFJ-311 on and off. 
In the off position, the converter is 
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no n n MHZ MICROWAVE 

UuUU DOWNCONVERTERS 


DOWNCONVERTERS 

KIT . 

ASSEMBLED 



--- 



35° 

65“ 


RS 


■ 

2300 MHZ PREAMPS 

PREAMP #1 

KIT*. 

ASSEMBLED 

28*’ 

48*' 


H 



SUPER AMP (Commercial Quality) 

KIT 

ASSEMBLED 

oniAfco ci mm v imt ;; 

48 lu 

68*’ 

1Q50 


■ 

* 


rUViCH 3U““L i IV1 1 •••••• 

All kits include P C board parts, and detailed 
instructions 


(with box for down 
converter) 


SLOTTED ARRAY ANTENNA 35 °° 


ALSO AVAILABLE: COMMERCIAL SYSTEMS, 

BOGNER ANTENNAS, PARABOLIC ANTENNAS, 
MICROWAVE PARTS AND SATELLITE T V. KITS 


P.B. Radio Service 

1 950 E. Park Row • Arlington, TX 760 1 O 

Call Order Dept. Toll Free ^5™ For Information Call 

1-800-433-5169 tt 1-817-460-7071 


NEW! 

GUNNPLEXEI? COOKBOOK 

See Page 104 



EMAL ELECTRONIC 




Columbia Wire Coaxial Cable with 
PL-259 on each end. 

RQ-6/U RG-58/U 


100’ $19.95 100' $10.95 12’ $ 3.25 

75' $15.95 75' $ 8.95 3’ $ 2.95 

50 $10.95 50' $ 6.95 1.5’ $ 2.55 

20 $ 6.95 20' $ 3.95 

3 $ 3 25 

Coaxial Cable With PL-259 on one end 
and Spade Lugs on the other end. 
RG-8/U RG-58/U 

20' $4.95 each 20' $2.95 each 
12' $249 each 

1 lo 3 cables include $2.00 additional lor 
shipping, plus 35‘ lor each additional cable 



TRUNK LIP ANTENNA MOUNT 


• Standard 3/8' thread. 

• Fits most whips 

• Complete with 16' RG-58/U 

• Preassembled with PL 259 

• Quick disconnect connectors 

• Hex Key included 

- • • • - 

VISA/MASTER CHARGE 
COD add $1 50 Florida Ros add 4‘/« 

HEMAL ELECTRONICS 

5685 SW 80th. Street Miami. FI. 33143 
Call (305) 661-5534 



products 


bypassed and you are ready to trans¬ 
mit (very low insertion SWR). If you 
forget and transmit with the convert¬ 
er on, it won’t burn out (up to 25 
watts). 

Enjoy all the benefits of your rig, 
such as squelch, excellent sensitivity, 
selectivity, and stability. If your rig 
scans, then you can scan the police 
band. If your rig will search, then this 
will enable you to find new and excit¬ 
ing frequencies in the police/fire 
band. This new Police/Fire Explorer 
is small (only 3x4x1 inches) and 
has a mobile mounting bracket for in¬ 
stallation in your car. It is black and 
eggshell white, and operates on 9-18 
Vdc. The MFJ-311 retails for only 
$49.95. Contact MFJ Enterprises, 
P.O. Box 494, Mississippi State, Mis¬ 
sissippi 39762. 

diode selector guide 

Motorola announces its new, free 
RF Signal-Processing Diodes Selec¬ 
tor Guide. The six-page manual lists 
all Motorola tuning diodes for fre¬ 
quency control, plus hot-carrier 
diodes for mixing and detection, and 
PIN diodes for switching. 

Included in this handy reference 
are several useful design curves, 
package information, and reliability 
data. To order the RF Signal Process¬ 
ing Diodes Selector Guide, write to 
Motorola Semiconductor Group, 
P.O. Box 20912, Phoenix, Arizona 
85036 

new Hamtronics" kits 

Hamtronics, Inc., has announced a 
new single-channel UHF fm exciter 
called the model T451. Patterned 
after the popular T450 exciter, the 
new unit is rated at 2 watts contin¬ 
uous output and is contained on a 3 
x 5 ft inch PC board. It is designed 
for the 50, 144, and 220 MHz bands 
and may be modified for use on adja- 
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cent commercial and government 
bands. It is ideal for control links, re¬ 
peater service, telemetry, and other 
applications for which a small unit is 
required. A multichannel adapter is 
also available to extend operation up 
to five channels. 

Features include low-impedance 
dynamic mike and high level audio in¬ 
puts; crisp, clear modulation; low 
spurious output; pre-wound coils; ad¬ 
justable output level; and built-in test 
points for easy alignment. A commer¬ 
cial-grade frequency stability option 
is available. The price of the T451 is 
only $59.95. 

For further information, contact 
Hamtronics, Inc., 65F Maul Road, 
Hilton, New York 14468. 

lightning protection 

The new Zap Trapper, introduced 
by PolyPhaser Corporation, signifi¬ 
cantly outperforms previous lightning 
protection apparatus for communica- 
tionsantennas, cable, and equipment. 
The Zap Trapper impulse suppressor 
utilizes controlled atmospheric tech¬ 
nology to ensure a microsecond re¬ 
sponse to lightning impulses, plus 
multiple impulse suppression, which 
is especially critical for the protection 
of today's solid-state communica¬ 
tions equipment. Specifications, type 
N: bandwidth, 0.1 MHz to 1000 MHz; 
insertion loss, 0.1 dB maximum at 
1000 MHz; VSWR, 1.15:1 at 1000 
MHz; impedance, 50 ohms constant. 

For more information, contact 
PolyPhaser Corporation, 1500 West 
Wind Boulevard, Kissimmee, Florida 
32741. 

antenna tuner 

Designed to enhance reception 
throughout the 10-kHz through 30- 
MHz spectrum, this new shortwave/ 
longwave antenna tuner boasts the 
widest frequency coverage of any 
tuner on the market. 

The wideband tuner preselects de¬ 
sired signals while reducing or elimi¬ 
nating intermodulation, cross-modu- 



S*S« e ’ s 


□ For Home TV, Ham Radio and CB 

□ Up to 18 sq ft antenna capacity 

□ Available to 64’ in 8' sections 

□ All riveted construction — 
no welds 

□ Beaded channel leg for added 
strength. 

□ All steel — galvanized for added 
life 

□ Can be used with Concrete Base 
Stubs. Cylinder Base or Hinged 
Concrete Base 


UNR-Rohn 

Division of UNR industries. Inc 
6718 West Plank Road P O Bo* 2000 
Peon a Illinois 61656 
USA 


DIRECTION FINDERS 


If you're serious about direction 
finding, you want the best, most 
dependable and proven equip 
ment for a fast find, whether it’s 
for a downed aircraft or a re¬ 
peater jammer. 

If your needs are in the 100-300 
MH* range, think of L-Tronics 
for ground, air, or marine DF. 

We also have equipment that gives 
dual capability, such as search & 
rescue/amateur radio, 146/220 
amateur, and air/marine SAR. 

Our units will DF on AM, FM, 
pulsed signals and random noise. 

The meter reads left-right in the 
DF mode for fast, accurate bear¬ 
ings, and left to right signal 
strength in the RECeive mode 
(120 dB total range with the sensitivity control). Its 3 dB antenna gain and .06 uV 
typical DF sensitivity allow the crystal-controlled unit to hear and positively track a 
weak signal at very long ranges. It has no 180° ambiguity. 

Over 3,000 of our units are in the field being used to save lives, catch jammers, find 
instrument packages, track vehicles. Prices start at under $250 for factory-built 
equipment backed by warranty, money-back guarantee, and factory service and 
assistance. Write today for a free brochure and price list. 

L—TRONICS (Attention Ham Dept.) 

5546 Cathedral Oaks Rd. 

Santa Barbara, CA 93111 
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Hatry Electronics 

500 Ledystd SI (Southl HaMtord. Cl 06114 

203-527-1881 


TEN-TEC DELTA 580 

w v - u 

ibO <0 Melf including three ne* ht hands (10 '8 & 24 5 
MMzi Low noise douWe conversion design 200 watts input 
on an hands 100% duty cycle Otfset tuning Full break-m 
Bui't in VOX and PTT 

$869.00 Call to» quote 




The JR. MONITOR 


w 


The JR MONITOR^ nas it ad 
w'apped up m one neat pack 
age An meia' cabinet 5%“ w ' 
x 2V«" n x 6"d Think ol the 
unlimited possihiniies you h 

have >or experimenting with dozens o* antennas' Covers 
i 8 30 MHz 


$79.50 


TEN-TEC ARGONAUT (515) 


* * m f \ * 


80 10 Meters Fun break m 5 watts input Built m T v I 
filter Restyled catxnel easy to read controls The premier 
QRP rig 

$469.00 Can to i Quote 


The MT-3000A Sigr%jfg 

DenTron s M T 3000 A’M does 
more than tune coa* random 
wire and balanced teed antennas There is a hunt m antenna 
selector switch tor selecting five different antennas plus lets 
vou tune your Staten o»t air through a 250 wan dummy load 
Dual in-line forward and reflected watt meters provide contm 
uous monitoring of both power output and antenna tuning 
SwitchaDle hetween 200 and 2000 watts Continuous tuning 
Irom 160 through 10 meters with power handling capability in 
excess of 3 kW PEP 

$399.50 Call tor Quote 


The BIG DUMMY 

a lull i kW dummy load the Big 
OummyTM otters j Hat SWR full 
frequency coverage from 1 8 300 
MHz and high grade industrial 
coohno on furnished with the 
unit the DenTron Big Dummy is 
built to last it comes fully 
assembled and warranted 

$39.50 Can for quote 


— 


<Z7*] 


A lull 1000 wan CW ana , 

1200 watt SSB power 
handling capability (DC 
input to amplifier) 

Matches virtually any 
feed ime SWR /Relative 
forward power meter is 
included for tune ups 

without a watt meter Continuous tuning from t 8 to 30 MHz 

$149.50 Gail for quote 


Ate. y'jifc. I 

*- ?^JfJ 


SHIPPING FOB HARTFORD 


NEW, MOLDABLE PLASTIC 

or H| Seals coax liftings from moisture 
IIAA-jEHL and corrosion 


r vi- wr, inv/bi/nukb • un 

COAX-SEAL 

• Only material that will adhere 10 poly vinyl 
or vinyl outer coax lackets 

• Forms and seals over odd shaped and 
difficult liltmgs 

• Non conlammaling and non-conduchve 

• Wide ambienl temperature range 
i 30 F to - 180 Ft 

• Stays flexible lor years thus insuring 
moisture prool connections 

• Reuseable allows you to quickly 
disconnect linings and reseal them with 
the same material 

• A must lor satellite TV microwave work 

wire anlenna at solder lomts m the shack 
Packaged in convenient 1 1 " x 60' roll 
2 rolls S4 00 post paid 

DEALER 

INQUIRIES WELCOME 


COAX-SEAL rfte new space age material trial is Quick am) 
simple to apply Remove backing from approximately 6" ot plastic 
Wrap outer covering rotvarO tilting Alter wrapping meat) to form 
a smooth surface and force out air EFFECTIVE FOOL PROOF 
INEXPENSIVE 


r °/y^ 

lACC 


Universal Electronics, Inc. 

1280 Aida Drive. Reynoldsburg. Ohio 43068 



SYNTHESIZED 

SIGNAL GENERATOR 


MODEL 
SG 100C 
S329 95 
plus shipping 


• Covers 100 to 179 999 MHz in 1 kHz steps with 
thumb wheel dial • Accuracy 00001% at all Ire 
quencies • Internal frequency modulation Irom 0 to 
over 100 kHz al a 1 kHz rale • Spurs and noise at 
least 600B below carrier • RF output ad|ustable Irom 
5 500mV across 50 ohms • Operates on 12vdc @ 
V: amp • Price S329 95 plus shipping 

n slock lor immediate shipping Overnight 
delivery available at extra cost Phone (212) 
468-2720 

VANGUARD LABS 

196-23 Jamacia Ave. Hollis, NY 11423 



MOTOROLA 

TRANSCEIVER 

Motorola FM mobile 
transceiver receives 
450-470 Mnz transmits 
144 174 Mhz 20 walls 
minimum 4XRE 1000AH 
receiver section has dual 
squelch Private line I 
two channels and 455 
Khz IF 4TD-6050AB 

transmitter uses 6146 in power amp single channel 
output and crystal Ireq factor X24 includes #XPN 
6003B1 12 VOC input power supply 23 tubes and 
schematics Crystals control head and other accesso 
nes not available 6xt0x19v*“ 28 lbs sh wl 
Used not checked $55.00 

Prices FOB Lima 0 • VISA MASTERCARD Accepted 
Allow lor Shipping • Send lor New FREE CATALOG 1 
Address Oepl HR • Phone 4197227-6573 


FAIR RADIO SALES 

1016 I. EuqtKA • Bob 1105 • UM». OHIO • 46401 | 
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products 

lation, images, and desensitization 
from unwanted signals. 

Front-panel switching allows push¬ 
button selection of two antennas and 
two receivers, while a front tuning 
dial permits signal enhancement. 



Guaranteed to improve reception 
on any shortwave or longwave re¬ 
ceiver, the wideband tuner sells for 
only $59.95 plus $1.75 shipping and 
handling. Order toll-free by calling 
(800) 438 8155 or by writing Grove 
Enterprises, Inc., Dept. Y, Brass- 
town, North Carolina 28902. 

transceiver preamplifier 

Palomar Engineers announces a 
new preamplifier which is continu¬ 
ously tunable, and covers all Amateur 
bands from 160 through 6 meters. It 
provides 20 dB of gain with a dual¬ 
gate FET for low noise figure. The 
gain and noise figure greatly improve 
reception on most receivers, particu¬ 
larly on the higher frequency bands. 
The added selectivity reduces image 
and spurious response. 

Gain is continuously variable to 
prevent overloading the receiver. An 
rf-sensing circuit allows the unit to be 
used with transceivers; the preampli¬ 
fier automatically bypasses itself dur¬ 
ing transmit. The fail-safe switching 
circuit handles transceivers to 350 
watts. Connectors are SO-239. The 
preamplifier measures 8x5x3 
inches, and features an attractive 
brushed-aluminum control panel. 

For free descriptive brochure write 
Palomar Engineers, P.O. Box 455, Es¬ 
condido, California 92025. 















One-Stop Component Center ® 

This is a partial listing of over 500 items available 
from 500 authorized Jim-pak Distributors: 



GB100 Cer. Caps. (100) 
GB101 Mylar Caps. (60) 
GB10? Electrolytic* (60 
GB103 Tantalums (40) 
GB106 TTL IC's (50) 
GB110 Asst. LEDS (100) 
GB113 Trimmers (30) 
GB116 Resist. (200) 
GB117 VjW Resist. (200) 
GB120 Slide Switch (25) 


GB123 Heat Sinks (30) 3.95 

GB127 Transistors (100) 3.95 
GB137 Chokes (50) 3.95 

GB139 Term. Strips (40) 3.95 
GB140 Spcr/Stndff (150) 2.95 
GB141 Washers (200) 2.95 

GB145 Lugs (100) 2.95 

GB154 112w Resist. (100) 2.95 
GB162 7 S«g. Dsplys.(50) 5.95 
GB173 3/8** Pots. (100) 5.95 


POTENTIOMETERS 


JE215 Adjustable 
Dual Power Supply 


Low Profile 

8 pin LP ... 2 
14 pin LP ... 2 
16 pin LP ... 2 
18 pin LP . . . 2 
20 pin LP ... 2 
22 pin LP . . .2/ 
24 pin LP . . . 

28 pin LP . . . 

36 pin LP . . . 

40 pin LP . . . 


Wire Wrap 

14 pin WW tin .75 
14 pin WW gold 1.09 
16 pin WW tin .79 
16 pin WW gold 1.19 
24 pin WW gold 1.69 
40 pin WW gold 2.75 
14 p. plug/cover 1.29 
16 p. plug/cover 1.39 
24 p. plug/cover 1.95 
Also.TheMolexLlne 


General Description. The JE215 is a Dual Power 
Supply with independent adjustable positive and nega 
tive output voltages. A separate adjustment lor each 
of the supplies provides the user unlimited applications 
lor 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. 

FEATURES 

• Adjustable regulated nower supplies, 
pos and neg 1 2VDC to 15VDC 

V • Power Output (each supply) 

x 5VDC 500mA. 10VDC 750mA. 

A 12VDC*>S00mA and 

£ * f 15VDC <P> 1 75mA 

V .« • Two. 3 terminal adj 1C regulators 

* with thermal overload protection 

V'-’TsSfito * Heat sink regulator cooling 

• LEO 'on indicator 

•4*4 • Printed Board Construction 

• 120VAC input 

• Si/e 3 1/2'w * 5 1/16”L * 2 H 


2 Watt @ 70°C 
7/8" Slotted Shaft 
Linear Taper 


3/4 Watt @ 70°C 
15 Turn Pot. 
Linear Taper 


IK 5K 10K 
25K 50K 100K 

1 Meg 


lOOSi 500! 1 IK 
5K 10K 50K 

100K 500K IMeg 


JE215 Adj. Oual Power Supply Kit (as shown) . . $24.95 


(Picture not shown but similar m construction to above) 

JE200 Reg. Power Supply Kit (5VDC. 1 amp) $14.95 
JE205 Adapter Brd. (to JE2001 ■ 5. • 9 8* -12 V S12.95 
JE210 Var. Pwr. Sply. Kn. 5 15VDC, to 1.5am|r $19.95 


CONNECTORS 


MICROPROCESSORS 

Z80A CPU (4MHz) 14.95 

MC6800 8 Bit MPU 14.95 

8080 A CPU 6.95 

8212 8 Bit I/O Port 3.95 

8216 Bi-Directional Bus Driver 4.49 

2513/2140 Character Generator 12.95 

8T97 Tri-State Hex Buffer 2.25 

AY-5-1013 30K Baud UART 6.95 

AY-5-2376 88-Key Keyboard Encoder 13.95 
2114-3 4K static RAM (300ns) 6.95 

MK4116 16K Dynamic RAM (250ns) 4.95 

2708 8K EPROM 6.95 

2716 16K EPROM (+5V) 10.96 


DB25P D-Submlniature Plug 

DB25S D-Subminiature Socket 

DB51226 Cover for DB25P/S 
22/44SE P.C. Edge 
UG88/U BNC Plug 
UG89/U BNC Jack 
UG175/U UHF Adapter 
S0239 UHF Panel Recp. 

PL258 UHF Adapter 
PL2S9 UHF Plug 
UG260/U BNC Plug 
UG1094/U BNC Bulkhead Recp 


LINEAR 


LM301N. 
LM305H. 
LM307N. 
LM308N. 
LM309K. 
LM310N. 
LM311N. 
LM317T . 
LM318N. 
LM319N. 
LM320K-5 
LM7905T 
LM7912T 
LM7915T 
LM323K. 
LM324N. 
LM337T . 
LM339N. 


WALL TRANSFORMERS 

AC250 250mA 12VAC (117V/60Hz). . . $3.95 

DV9200 200mA 9VAC (117V/60Hz) . . . 3.95 


4000 .. . 

^ CMOS ^ 

. . . .69 4030 . 

. .79 

4001 .. . 

. . .69 

4040 . 

. 1.95 

4002 . . . 

. . .69 

4044 . 

. 1.39 

4006 .. . 

. . 1.95 

4046 . 

. 2.49 

4009 .. . 

.89 

4047 . 

. 2.75 

4010 . . . 

. .85 

4049 . 

. .89 

4011 .. . 

. . .69 

4050 . 

. .89 

4013 .. . 

. . .85 

4051. 

1.95 

4016 . . . 

. . .85 

4066 . 

. 1.19 

4017 . . . 

. . 1.49 

4069 . 

. .79 

4018 . . . 

. . 1.49 

4070 . 

.79 

4020 .. . 

. . 2.19 

4071 . 

. .79 

4023 .. . 

. . .49 

4081 . 

. .69 

4024 . . . 

. . 1.29 

4093 . 

. 1.19 

4027 .. . 

. . .89 

4511. 

. 1.95 



LS Schottky 


74LSOO. . . 

. .55 

74LS109 .... 

. .79 

74LS02. . . 

. .55 

74LS123 . . . 

1.95 

74LS04. . . 

. .69 

74LS138 .... 

1.49 

/4LS08. . . 

. .55 

74LS139 .... 

1.49 

74LS10. . . 

. .55 

74LS154 .... 

2.49 

74LS14. 

. 1.09 

74LS157 .... 

1.49 

74LS30. . . 

. .55 

74LS161 .... 

1.79 

74LS32. . . 

. .69 

74LS174 .... 

1.79 

74LS38. . 

. .69 

74LS175 .... 

1.79 

74LS42. . . 

. 1.49 

74LS192 .... 

1.89 

74LS47. . . 

. 1.49 

74LS193 .... 

1.89 

74LS48. . . 

. 1.79 

14LS221 .... 

1.95 

74 L 573. . . 

. .79 

74LS244 .... 

2.49 

74LS74. . 

. .79 

74LS245 .... 

3.49 

74LS75. . . 

. .99 

74LS367 .... 

1.29 

74LS8S. . . 

. 1.95 

74LS374 .... 

2.49 

74LS90. . . 

. 1.09 

81LS97. 

2.49 



TTL 


7400 . 

.... 2/.85 

7490 . 


7402 . 

.... 2/.8S 

7493 . 

.85 

7404 . 

.... 2/.8S 

74100. 

.2.25 

7406 . 

. . . .2/1.19 

74109. 

.2/1.19 

7407 . 

. . . .2/1.19 

74121. 


7406 . 

.... 2/.89 

74123. 

.99 

7410 . 

.... 2/.85 

74150. 

.1.95 

7414 . 

.99 

74154. 

.1.95 

7417 . 

. . . .2/1.10 

74157. 

.99 

7420 . 

.... 2/.8S 

74161. 


744/ . 

.1.19 

74 1 64. 


74 /4 . 

.69 

74174. 

.1.59 

7475 . 

.79 

74175. 

.1.49 

74 76 . 

.69 

14192. 

.1.19 

7485 . 

.1.19 

74193. 

.1.19 

7486 . 

. . . .2/1.19 

7436 7. 

.99 

7489 . 

.... 2.99 

74393. 



DIODES & TRANSISTORS 

IN7S1 . . . . 

. 2/.S9 

2N2219A. . . 

.2/1.19 

IN757 . . . . 

. 2/.59 

2N2222A. . . 

. 2/.89 

IN1188. . . . 

. 2.69 

2N2907A. . . 

. 2/.89 

IN3600. . . . 

. S/.99 

2N30S5. . . . 

. .99 

IN4001. . . . 

. 4/.S9 

2N3772. . . . 

. 2.25 

IN4004. 

. 4/.69 

2 N 3904 . . . . 

. 2/.69 

IN4007. . . . 

. 4/. 79 

2N 3906. . - 

. 2/.69 

IN4148. . . . 

. 10/.99 

2N 4401. . . . 

. 2/.79 

IN4733. . . . 

. 2/.69 

2N4403. . . . 

. 2/.79 

IN4734. 

. 2/.69 

2N5129. . . . 

. 2/.69 

IN473S. . . . 

. 2/.69 

2N5139. . . . 

. 2/.69 

IN4742. 

. 2/.69 

2N5210. . . . 

. 2/. 79 

IN4744. . . . 

. 2/. 69 

2N5951. . . . 

.2/1.29 

CAPACITORS 


Dipped Tantalum 

ELECTROLYTIC 

.lmfd 35V 

2/.89 

lmfd 50V 

3/.69 

.4/mfd o*3SV 

2/.89 

4.7mfd^50V 

2/.59 

lmfd 35 V 

2/.89 

lOmfd &50V 

2/.69 

2.2mfd©2SV 

2/1.09 

22mfd<J*50V 

2/. 79 

3.3mfd<*2SV 

2/1.19 

47mfd -50V 

2/.89 

4.7mfd@2SV 

2/1.39 

100mfd -60V 

.59 

10mfd®25V 

1.19 

220mfd -50V 

.69 

33m fd ' 25V 

3.95 

1000m fd *25V 

1.19 

100V MYLAR 

2200mf d 16 V 

1.39 

.001-.01mfd 

4/. 79 

50V CERAMIC 

.022m fd 

4/.89 

lOpI .022mfd 

4/. 59 

047mfd 

4/.99 

.047mfd 

4/.69 

.lmfd 

4/1.19 

.lmfd 

4/. 79 

.22mfd 

4/1.29 





1.39 

LM7812T 



.75 

LM7815T 



1.19 

LM380N. 



2.25 

LM384N. 



2.69 

LM555N. 



1.49 

LM556N. 



2.29 

LM565N. 



2.95 

LM566N. 



2.95 

LM567N. 



2.25 

LM723N . 



1.75 

LM741N. 



1.75 

LM1310N 



1.75 

LM14S8N 



5.95 

LM1488N 



1.29 

LM1489N 



2.29 

LM1800N 



1.29 

76477N. . 





DTE-8 (Pictured). 

. $31.95 

DTE 11 (Pictured). 

. 34.95 

DTE 14. 

. 36.95 

DTE HK (Case for JE600I . 

47.95 

DTE AK (Case for JE610) (Pictured) . 

. 52.95 









Bill! II II |l 

JuuQU |v/ t 









More Details? CHECK-OFF Page 118 
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Radio's guide to help you find your ioci 


Arizona 


POWER COMMUNICATIONS 
CORPORATION 

1640 W. CAMELBACK ROAD 
PHOENIX, AZ 85015 
602-242-6030 or 242-8990 
Arizona's #1 ‘'Ham" Store. Kenwood, 
Yaesu, loom and more. 


Florida 


AGL ELECTRONICS, INC. 
1898 DREW STREET 
CLEARWATER, FL33515 
813-461-HAMS 

West Coast’s only full service 
Amateur Radio Store. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P. O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store. Trade — Sell — Buy. 


California 


C & A ELECTRONIC ENTERPRISES 

2210 S. WILMINGTON AVE. 

SUITE 105 
CARSON, CA 90745 
213-834-5868 

Not The Biggest, But The Best — 
Since 1962. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 
213-390-8003 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
— Parts at Cost — Full Service. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world’s Radio Amateurs 
since 1933. 


SHAVER RADIO, INC. 

1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1103 

Azden, Icom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT06114 
203-527-1881 

Connecticut’s Oldest Ham Radio 
Dealer 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, and more. 
One mile off 1-95, no sales tax. 


AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


RAY’S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 

Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 


Illinois 


AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
“Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
Chicago —312-631-5181 
Outside Illinois — 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & Fri.; 
9:30-9:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM SHACK 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Maryland 


THE COMM CENTER, INC. 

LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 

Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RT. 119 
LITTLETON, MA 01460 
617-486-3040 

The Ham Store of New England You 
Can Rely On. 


TUFTS RADIO ELECTRONICS 

206 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-391-3200 

New England’s friendliest ham store. 


Minnesota 


PAL ELECTRONICS INC. 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

Midwest’s Fastest Growing Ham 
Store, Where Service Counts. 


New Jersey 


RADIOS UNLIMITED 1 

P. O. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 

New Jersey’s Fastest Growing 
Amateur Radio Center. 
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\mateur Radio Dealer 


ROUTE ELECTRONICS 46 

225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201-256-8555 

Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 


WITTIE ELECTRONICS 

384 LAKEVIEW AVENUE 
CLIFTON, NJ 07011 
201-546-3000 

Same location for 63 years. Full-line 
authorized Drake dealer. We stock 
most popular brands of Antennas and 
Towers. 


New Mexico 


PECOS VALLEY 
AMATEUR RADIO SUPPLY 

112 W. FIRST STREET 
ROSWELL, NM 88201 
505-623-7388 

Now stocking Ten-Tec, Lunar, Icom, 
Morsematic, Bencher, Tempo, 
Hy-Gain, Avanti and more at low, 
low prices. Call for quote. 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-599-2630 

Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec, Midland, DenTron, Hy-Gain, 
Mosley in stock. 


HARRISON RADIO CORP. 

20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 

“Ham Headquarters USA” since 
1925. Call toll free 800-645-9187. 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1(315)337-0203 
Authorized Dealer — ALL major 
Amateur Brands. 

We service everything we sell! 
Warren K2IXN or Bob WA2MSH. 


Ohio 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

COLUMBUS (REYNOLDSBURG), OH 
43068 

614-866-4267 

Complete Amateur Radio Sales and 
Service. All major brands — spacious 
store near 1-270. 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcraft, Beckman, 
Fluke, Larsen, Hustler, Astron, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, CDE, Sony, Vibroplex. 


SPECIALTY COMMUNICATIONS 

2523 PEACH STREET 
ERIE, PA 16502 
814-455-7674 

Service, Parts, & Experience For Your 
Atlas Radio. 


Virginia 


ELECTRONIC EQUIPMENT BANK 

516 MILL STREET, N.E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C.'s One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics. 



TRANSISTORS 




MRF901 '• 

FT4 5GHZ 

$3 00 

MRF911 

FT50GHZ 

$4 00 

BFR90 

FT50GHZ 

$3 00 

BRF91 

FT5 0GHZ 

S3 50 

NEC 02137 

FT45GHZ 

$3 25 

NEC 02135 

FT4 5GHZ 


TYPE NF 2 7DB MAG 120B 

(a) 2 0G HZ 

$5 00 

NEC 64535 

FT8.5GHZ 


NF 2 0DB MAG 15DB 

(5)2 0GHZ 

$14 00 

HOT CARRIER DIODES 

MBD101 

UHF-MICRO 

SI 50 

ND4131 4GHZ 

NF 5 75DB 

S21 00 

HN-1 4GHZ 

NF 6 5DB 

S2 00 


CHIP CAPACITORS 


1.2. 2 2. 3.3. 4 7. 68. 10. 18 
22 27.47 100 120 180 
220 270. 330. 390 470 560 
680. 820. IK 1 2K 1 8K 
3 9K 8 2K 10K 100K 


TEFLON CIRCUIT BOARD 


'■ AP 

H AP 

■ A P 


APPROX 3 25 x 5 0 x 010 
APPROX 3 25 x 5 0 x 312 
APPROX 3 25 x 5 0 x 0625 


$5 50 
S6 50 
S10 50 


FEED-THRU CAPACITORS 


1 1000 Pf SOLDER TYPE 
470 Pf SOLDER TYPE 




DUAL GATE MOSFET 




GaAsFETS 


MGF1400 NF 2 0DB 
(ri 4GHZ WAG 15DB 
MGF1412 MF 0 8DB 
(?/• 4GHZ MAG 18 DB 


S28 50 
$75 00 


CHIP RESISTORS 


I SET OF 3 1°u CHIP RESISTORS FOR 
50 OHM T NETWORK 3DB PAD 


COAX CONNECTORS 


SMA Chassis Mount Square Flange 

SMA Chassis Mount Plug sq Flange: 

SMA Chassis Mount Ship-fme Tab 

SMA Plug ior RG-58 

SMA Plug lor RG- 174 

SMA Plug for 141 Somi-rigid_ 


S6 10 I 

S8 50 I 
S6 75 | 
S6 75 
S6 75 I 
S3 981 


X BAND COMPONENTS 


I GUNN SOURCE 10 525 GHZ 10*- -5MW 
WR-90 WAVEGUIDE MOUNT ING 
IMPATT SOURCE 10 5 to 10 5SGHZ 
50* -20MW WR-90 MOUNTING 
FILTER MIXER 8 2 to 12 4GH2 
WR90 MOUNT ING 
HORN ANTENNA 18* -1DB GAIN AT 
10 525GHZ WR-90 MOUNT ING 
WAVE GUIDE FLANGE WR-90 


$13 75 I 
$4 00 I 




SILVER PLATING KIT 


Will plate Copper Brass. Bronze 
Nickel. Tin Pewter. Gold and most 
white metal alloys 


RFCABLE 


41 Semi-rigid Cable. Approx 24 DB 
Loss per 100 ft (d> 4GHZ Price is per 
ft ♦ - inch max length is 5 ft 
Other lengths by special order 


PISTON TRIMMERS 



f TRIKO 201-0 JM 3 1 8 pf 5-3 pf 1-8 pf 

NO WAUItANT V ON St Ml CONDUCT OH 

openatspm est | 

CL OSED AT 8PM PST | 

IF YOU DO NOT SEE 

WHAT YOU WANT ASK 
ORDERS ARE POSTAGE PAID 
COP-VISA-MASTERCHARGE 
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BARKER & WILLIAMSON 

MULTIBAND 
BEAMS ^ 


Model 370-16 

4 Element Tri-Band Beam 

Four working elements on each band 10,15 

and 20 meters. Twenty four foot boom permits 

optimum spacing for maximum forward gain 

and front to back ratio. All traps pretuned. Will 

handle 1000 watts-2000 watts P.E.P. 


Model 370-17 
3 Element Tri-Band Beam 
Three working elements on each 
band 10,15 and 20 meters. 
Sixteen foot boom provides 
excellent performance, yet 
lighter in weight. Will handle 
1000 watts-2000 watts P.E.P. 

Write for more details and other 
B&W products. 


Model 370-18 

2 Element Tri-Band Beam 
Designed for portable and 
lightweight. Two working 
elements on each band 10,15 
and 20 meters. The 6.5 foot 
boom can be easily raised on an 
inexpensive mast and operated 
with a standard T.V. rotator. Will 
handle 1000 watts-2000 watts 
P.E.P. 


Barker & Williamson, Inc. 

10 Canal St. Bristol, PA. 19007 215-788-5581 



BATTERY 

EATER?? 


Mill 


YOU NEED A 
BATTERY-BEATER!!! 




(Radio not Included) 

BEAT YOUR BATTERIES! 

OPERATE your SYNTHESIZED HT CONTINUOUSLY from any 
17-30v D.C. source Auto. Truck, R\/, light Aircraft 
(1? or ?8v system), Home D.C. Power Supply!!! 
STEWART's New**S ATTERY - BEATE R*prov1des the proper 
REGULATED voltage Tor your rig and plenty of 
current for CONT INUOUS FULL POWER TRANSMIT ! All 
day travel, all evening"Simplex Net with NO QRT 
TO RE-CHARGE! TRANSMIT EVEN WITH DEAO NICads!11! 


•NOT a battery charger but a FULL POWER SOURCE with 
TWO PROTECTION CIRCUITS! 

• RUGGED ALIPMN1* CASE! NEW, IMPROVED MODEL FOR ICON! 
SO TOUGH THE AVERAGE MAN CAN STAND ON IT! 

•YOUR NICads REMAIN IN PLACE! Simply unplug for 
INSTAN T P0R TAB IL1TY!! 

•DESIGNED by an engineer from NASA's Jet Propulsion 
Laboratory with components rated 501 beyond 
requirements! 

•PRE-WIRED JACK far your radio with detailed, step- 
by-step Installation Instructions. 

•TWO 5 FT. POWER CORDS - 10 FT. TOTAL REACH! VELCRO 
pads to mount anywhere! 1 FULL YEAR W ARRANTY 1! 

•NO INTERFERENCE with PL's! LONGER LIFE FOR NICads* 

•The ONLY accessory power supply that can claim all 
these excltlnq features, and more!! 

•NOW AVAILABLE for TEMPO S-1,2,5; KENWOOD TR-?400; 
YAESU FT-P07R; ICOM IC-2A/T; WILSON MK II, MK IV; 
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!) 

•PRICE. All MODELS- $30.00 Post Paid. fa. Res. add 
$1.80 Tax. C.O.O.'s- You pay Postage and COD fees. 

•PHONE 1-213-357-7875 Collect for C.O.D. 

STEWRT QUADS P.0. Bo* 2335 Ibwindnx, Ca. 91706 



2m AMPLIFIER 


OUT OF STATE 
CALL TOLL FREE 

800-448-9338 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 


ORISKANY, NEW YORK 13424 
N.Y. Res. Call (315) 337-0203 


Warren - K2IXN 
Bob- WA2MSH 


ATTENTION 

YAESU FT-207R OWNERS 
AUTOMATIC SCAN MODULE 


t 15 minutes to install; scan re- 
" ‘*•1 starts when earner drops oft. 
la busy switch controls automatic 
<1 jfl scan on-oll; includes module 
| . j | and instructions 

Model AS-1 $25 00 

BATTERY SAVER KIT 

Model BS-1 $14.95 

• No moie dead batteries due lo memory backup 
• 30% less power dram when squelched 
• Simple to install step-by-step instructions and parts 
included 

a 4 mA memory backup reduced to 500 >»A 
• 45 mA receiver dram reduced to 30 mA 
• improved audio fidelity and loudness 

ENGINEERING CONSULTING 

P O BOX 94355 

RICHMOND, B C V6Y2A8. CANADA 


AUTHORS WANTED BY 
NEW YORK PUBLISHER 

Leading subsidy book publisher seeks manuscripts 
of all types: fiction, non fiction, poetry, scholarly 
and juvenile works, etc. New authors welcomed. 
Ask for free, illustrated 40 page brochure F 89 
Vantage 1^ 516 W. 34th SL. New York. N.Y 10001 
Or call Toll Free 1-800 5284050 Ext. 2254 


35w 2m FM AMPLIFIER KIT • MODEL 335 K 

• 3 IN 35 OUT • 2 IN 30 OUT • t IN 15 OUT 

• COR • CLASS C • 4 5 A AT 13 6VDC 

• BNC CONNECTORS 

ASK ABOUT OUR OTHER VHF & UHF MODELS 

Communication Concepts Inc. 

2648 NORTH ARAGON AVE 

DAYTON. OHIO 45420 y 
(513)200-1411 



may 1981 


Tell 'em you saw it in HAM RADIO! 























RIGI-KEYJ800-346-5144 


Ah Hi CoII 2 19 601 6674 



INTEGRATED CIRCUITS 


J3L 

g*** 





SU1C0N TRANSISTOR 



SUPER-STRIPS 




PANASONIC DISC CAPACITORS 


^ 1 lip Pltji Kpy viilwme iliitmrnt oiul'i.'i vi'i- I liiiriji' 1 , uri- \n'i|il»- tij ,;p[il r AA-i t tiy D-q k>-< i*i:i» ..nlmie-.! '••• . ih-.i mint ll*- :*• m ! ■]■ ■■ -.niii u- Vut 

Hu NO loM'iwiriq (hi* pi)'l numlvr Att«»r *n!inq Jinn '.I !l»'< lilt'll .ill -il -I -I .". r -il:li' -I-.I -.i.iilj tin- !• • • ■■lit i-i til'- ■»«! "!•:! •'■■■ m -' 1 ■! • ■■ '■■■r 

WHEN ORDERING BT PHONE. CAU: I «00 34 6 SMI (Mn . Ak Hi. co II 2)8 481 6674; 8 r mad ,tni your orrfai to DIG! KIT Highway J? South Thiaf Riaai lalli MN 

».i naiy p-.y by < It*. h ru.inev «t<1.-. Mnsta-i Uniry.- VI .A or l vd DlGI-KCY GUARANTEE: ■■ . . I " ' ■ t.-‘- 

oi'M.fd in telunded d 'eUiined «®un VU iloy. t>om n , n»i|it ... ji ■nvimi- 


SERVICE CHARGES VOLUME DISCOUNT 


5 0 00 5 9.99 

5 lO OO S35 00 
5 25 00 549 99 
5 50.00 599.99 
5 (00.00 & Up 


Add 52.00 5 0.00 5 99.99 

Add SO.75 A POO.00 5249 99 li-» 10’. 

Add SO. 50 * 250 00 5499 99 Lim 11 ■ 

Add 50.25 5 500-00 5999.99 l<ti» 20’< 

NoChaigi. 1 5 (000.00 & Up Lo*» 25". 


More Details? CHECK-OFF Page 118 
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POWER OUTPUT IN WATTS 



VJ90L 


Street 


UNIVERSAL TOWERS 

Universal Manufacturing Co 12357 E 8 Mile Rd 
Warren Mich 48089 (313) 774 4140 


114 


POWER MEASUREMENT 
AT 13 8V DC 


123456789 10 
POWER INPUT IN WATTS 

POWER CHART 


•ORDER TODAY TOLL FREE 
(800) 231-9649 

PRICING OFFER EXPIRES JUNE 1,1981 


Each VJ Product component Is hand wired and Individually tuned tor maximum reliability 
and performance VJ Products are guaranteed to be free of defects in parts or workmanship 
for 1 year from the date of purchase POWER TRANSISTORS ARE EXCLUDED, BUT WARRANTED 
FOR 90 DAYS Visa accepted Immediate shipment guaranteed by VJ Products. Inc. 


I Please ship: VJ90L @ $89.95 + $2.00 shipping 

□ VJ90L 8i Preamp @ $109.95 + $3.50 shipping 
I 

I Name Call 


I City 

I Send Check. M O. or Visa # 

I_ 

SERVING THE ELECTRONICS INDUSTRY SINCE 1965 V-J Products. Inc. 


Exp. Date 


505 E. Shaw Street. Pasadena. Texas 77506 (713)477-0134 
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Tell 'em you saw it in HAM RADIO! 


Attention HAMS 


at tower 


use universal Towers 


R you have any cjuathont r*9*t*ng our product 
Rna ptMM contact your local drftndutor 
or call or urrrta tor tolo<matron _ 


90 WATT AMPLIFIER: $89.95! 


That's right — 90 watts of linear power for 2 meters class AB1 for FM & SSB for only $89.95 
Also offering a 15 dB gain in-line preamp with integrated T/R relay A $29 95 value, for only 
$20.00 when purchased with the VJ90L Amplifier 


SPECIAL PACKAGE DEAL 


FACTORY DIRECT ONLY 


Iron Powder and Ferrite 

TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome ^ 

Free 'Tech-Data' Flyer _ 

AMIDtSlNI Since 1963 £ 


.MIDjiPJ^ Since 1963 

12033 Otsego Street, North Hollywood, Calif. 91607 


In Germany EieeifonikiaOen Wiltieim — Wellies Sir 88 4930 Detmolfl’8 West Germany 
mjaoan Toyomura Electronics Comoany. LIB 7 9 7 Pome Sola Kanoa Cn.yofla *u T °»r° J'W" 


SPECTRONICS 


Specialists in Amateur Radio, 
S,. Short-Wave Listening 
And Contemporary 
suNDArs^^v Electronic Gear. 

HOLIDAYS 


SPECTRONICS 

1003 GARFIELD ST. OAK PARK. IL. 30304 























CALL TOLL FREE 

1-800-426-7741 

The Northwest’s Largest Ham Store 

WASHINGTON RESIDENTS CALL 1-800-562-6818 



AEA 

MORSEMATIC 



• Dual Microcomputers 
provide many features. 

• Approximately 500 
character memory with 
unique "soft-partition¬ 
ing.'' 

• Morse trainer mode with 
programmable speed-up. 

• Beacon mode for VHF 
DX scheduling. 

• Automatic serial number 
sequencing. 

• Far too many features to 
describe: use it and you 
will believe it! 


C-COMM 

6115-15th AVE. N.W. 
SEATTLE, WA. 98107 
(206) 784-7337 


ALASKA RESIDENTS CALL COLLECT 1-206-784-7337 


AEA ISOPOLE i 
VHF ANTENNAS 


Finally — a properly decoupled 
antenna with superior perfor- | 

mance at a reasonable cost. ’ 

Raise more repeaters or increase I 

your simplex distance! ij 


• 144 or 220 MHz bands 

• Achieve maximum attainable 
gain lor a twin 5/8 wavelength 
antenna. 

• Patterns independent of 
mounting or teedline length 

• Greater than 9 MHz band 
width. 

• Completely weather protected 
matching network and RF 
connections. 

• Easiest to assemble Mounts 
on standard TV master (NOT 
SUPPLIED). 




Dealers For AEA, ALLIANCE. ALPHA, AVANTI, BENCHER, B&W. CDE, CUSHCRAFT. DAIWA. DENTRON, 
DRAKE, FLUKE, HUSTLER. HYGAIN, ICOM. INLINE. KLM, LARSEN, LUNAR, MFJ. NPC. NYE, ROHN. 
SHURE, TEMPO. TELEX. TEN-TEC, VIBROPLEX, YAESU, AND MORE 


Mon. thru Sat. 9:00 a.m. to 5:30 p.m. 


Prices and specilicalions subject to change without notice or obligation 


NEW 

FROM GLB 


A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 

4 pole crystal filter is stan¬ 
dard. Use with our CHAN- 
NELIZER or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con¬ 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE. Priced from 
$29.95. 

SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at $119.95. 

Now available in KIT FORM — 
GLB Model 200 MINI-SIZER. 

Fits any HT. Only 3.5 mA current 
drain. Kit price $159.95 Wired 
and tested. $239.95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VISA 

0LB ELECTRONICS 

1952 Clinton St„ Buffalo, N. Y. 14206 
More Details? CHECK-OFF Page 1 
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at last... 


your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

$16450 S-F RADIO DESK 

Deluxe - Ready to Assemble 


^l|j Designed with angled rear shelf for your 

^ / \ I viewing comforl and ease of operation. 

/ FINISHES: Walnut or Teak Stain. 

/ Floor Spaco: 39" Wide by 30" Deep 

| Xadio equipment Additional Information on Request 4 

not included Checks. Money Orders. BankAmencard 

L and Master Charge Accepted 

' \\ Also Available F O B Culver City. (In Calil Add 6% Sales Tax ) 

^^LFIoor Space 51" Wide by 30" Deep _DEALER INQUIRIES INVITED_ 

^ * 192 60 S-f Amateur Radio /er v.<ez 

4384 KEYSTONE AVENUE • CULVER CITY. CALIF. 90230 - PHONE (213) 837 4870 


Also Available 

a Floor Space: 51" Wide by 30" Deep 
N $192 50 


ALL BAND TRAP ANTENNAS! 


—■ 


PRETUNED - COMPLETELY ASSEMBLED - 
ONLY ONE NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS' EXCELLENT FOR CON¬ 
GESTED HOUSING AREAS - APARTMENTS 
LIGHT - STRONG - ALMOST INVISIBLE! 


I a- tTllIlJll w 


FOR ALL MAKES A MODELS OF AMATEUR 
TRANSCEIVERS - TRANSMITTERS - 
GUARANTEED FOR 2000 WATTS SSB 
lOOO WATTS CW INPUT FOR NOVICE AND 
ALL CLASS AMATEURS! 


COMPLETE AS SHOWN with 90 ft RG58U-52 ohm teedkne. and PL259 connector, insulators, 30 ft 
300 lb teal dacron end supports, center connector with built in llohtnlng arrester and static discharge - 
molded, sealed, weatherproof, resonant traps r*X6"- you Just switch to band desired for excellent worldwide 
operation • transmitting and reclevlng! Low SWR over all bands -Tuners usually NOT NEEDED! Can be used as 
inverted V’s - slopers - in attics, on building tops or narrow lots The ONLY ANTENNA YOU WILL EVER NEED 
FOR ALL DESIRED BANDS - WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED! 

80-40-20-15-10-6 mefer-2 trap--- 104 ft. wfth 90 ft. RG58U - connector-Model 990BUA $79.95 
40-20-15-10 meter — 2 trap ---54 ft with 90 ft RG58U - connector - Model 1001BUA $70.95 

20-15-10 meter — 2 trap — 26ft with 90 ft RG58U - connector - Model 1007BUA $77.95 

SEND FULL PRICE FOR POSTPAID INSURED DEL IN USA (Canada is $5.00 extra for postage - clerlcal- 
customs etc)or order using VISA - MASTER CHARGE - CARD - AMER EXPRESS Give number and ex 
date Ph 1-300-236-5333 9AM - 6PM week days We ship in 2-3 days ALL PRICES WILL INCREASE 
SAVE • ORDER NOW’ All antennas guaranteed for 1 year 10 day money back trial If returned in new condition) 
Made in USA FREE INFO AVAILABLE ONLY FROM 

WESTERN ELECTRONICS Dept AR- 5 Kearney. Nebraska. 60847_ 
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FIT©!! 


MITSUBISHI MGF 1200/1400 SERIES 

THE BEST PRICE/PERFORMANCE: 2M—X BAND 

MGF 1200 (THE JELLYBEAN): 0.6dBNF/15dBG @ 450 

ONLY $13! 2.2dBNF/9dBG @ 4GHz 

NOW 1 REDUCED PRICES ON ALL MGF1400 DEVICES 
0.5dB/21dB @ 450 - $23.50 75°K/13dbG @ 4GHz ■ $40.50 

ALL DEVICES IN STOCK FOR IMMEDIATE SHIPMENT 


APPLIED INVENTION — 

RD2 RT. 21 HILLSDALE, NY 12529 




THE SOURCE 

(518) 325-3911 





The Chesapeake Instrument Division is a project 
oriented part of Gould Government Systems Inc 
CID currently produces sonar and seismic 
systems, and marine instruments, for military and 
commercial applications We have a strong 
engineering department doing research, design 
and development in related areas. 

Systems Engineer 
Antennas/RF 
Communications 


■> GOULD 


What we need is a design engineer to contribute to 
a growing ocean based communications program. 

You will need experience in design and evaluation 
of antenna and communication systems up to 

1GHz, 

Ability to define problems and contribute creative 
solution concepts is essential. Familiarity with 
DOD acquisition and development standards 
would be a plus. 

As a prime member of the system team, you will be 
responsible for the conceptualization, design, and 
development of the RF components in a multi¬ 
function system for both strategic and tactical use. 

Take this opportunity to contribute to a significant 
defense requirement and look forward to accepting 
full project responsibility as work progresses from 
design through prototype into production. The 
conditions are right for you if you seek a challenge 
and a dedicated team with which to work. Your 
salary will reflect the importance of your 
contribution and Gould's benefit package is one of 
the finest, covering insurance, investments, 
education and retirement. 

Give it some serious consideration; it could be a 
great move for you, and us. Send your letter of 
application to: GOULD GOVERNMENT SYSTEMS 
INC., Chesapeake Instrument Division, 
Employment Manager, Department 439-81, 6711 
Baymeadow Drive, Glen Burnie, Maryland 21061 

An Equal Opportunity Employer M/F 


An E/ectricaiE/ec Ironies Company 
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V ARRL 
LICENSE 
MANUAL 

78th Edition 


Brand new, fully revised, 
covers the latest FCC 
exams. The new 78th 
Edition should be re¬ 
quired reading for 
everyone studying for 
the Technician, General, 
Advanced or Extra class 
license. This “grand¬ 
father” of all study 
guides has been careful¬ 
ly researched and pre¬ 
pared to ensure that you 
are capable of passing 
the Amateur exams if 
you successfully com¬ 
plete the book. Every 
Amateur should have a 
copy as it also contains 
a complete set of the 
latest FCC Amateur 
Rules and Regulations. 
©1981. Bigger than 
ever. 

□ AR-LG Softbound $4.00 

Plus $1.00 Shipping 

ORDER TODAY 

Available From: 

Ham Radio’s Bookstore / 


Greenville, 

New Hampshire 
03048 
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Tell 'em you saw it in HAM RADIO! 











ALPHA 

77DX Amplifier 


Alpha 77DX The ultimate ampli¬ 
fier for those who demand the 
finest 

Eimac 8877 Tube — 1500 watts of 
plate dissipation 

4 4 KVA Hypersil*, removable, 
plug-in Transformer. 

Oil-filled. 25 mtd Filter Capacitor. 
QSK CW Full break-in, (2) vacu¬ 
um relays 

Vacuum Tuning Capacitor. 

Ducted air cooling, large, quiet 
blower, computer grade 
Warranty (limited) 24 months, 
tube by Eimac. 

Other ALPHA S 78. 76CA. 76PA, 
76A, 374A, 77SX (Export Only) 


LABORATORIES 

MONARCH 10. 15. 20 
Meter Tri-Band 
Model TB5EM/4KWP 



Phone Don Payne. K4ID, lor Special Prices. Brochure, and OPER¬ 
ATING EXPERIENCE on the CX-1 lAand Alphas 

PAYNE RADIO 

Personal Phone - (615) 384-2224 
P. 0. Box 100, Springfield, Tenn. 37172 



CX-11-A 

Integrated Station 


• POWER OUTPUT; 150 watts CW/SSB output all bands 
(2) MRF 422 Finals. 

• OPTIONAL POWER OUTPUT 200 to 225 Watts CW/- 
SSB output 

• SYNTHESIZED FREQUENCY COVERAGE All ama¬ 
teur bands 1.8-30 MHz in full 1 MHz bands, plus 4 addi¬ 
tional 1 MHz bands for future expansion. 

• TWO PTO'S: Dual receiving, transceive on either, or 
split operation 

• QSK CW; Full break-in, vacuum relays 300 Hz CW Fil¬ 
ter built-in 

• SELECTIVITY: Two 8 pole plus one 4 pole filter deliver 
20 pole 1.4:1 shape factor (6dB/60dB). plus post detec¬ 
tion 1.5,1.0. 4 and .1 kHz bandwidth 

• BUILT-IN A/C supply, 115/230V, 50/400 Hz. Hypersil’ 
transformer. IF shift, noise blanker. RF clipping. CW 
keyer, notch/peak filter 

• SERVICING: Self service easiest of any transceiver by 
using gold-plated sockets for transistor and 1C re¬ 
placement. 

• RELIABILITY: Less than 1% failure 99% of problems 
resolved in field. 

• QUALITY: All military and computer grade 100% 
American made 

• PRICE $5900, mfg. by Signal/one Corp . Phoenix, AZ 
85021. 



More Details? CHECK-OFF Page 118 
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DON & MIKE’S 
SPRING HAS SPRUNG 
SPECIALS 


Cubic - Swan 103.$1195.00 

Astro 150A. 849.00 

Mirage B23 1 watt-30 watt 

amp. 89.95 

DSI 5600A w/Ant/Ac. 185.00 

Robot 800A. 749.00 

Cushcraft A3 Tribander.. . 169.00 

AEA Morsematic. 169.00 

Bird 43, Slugs.Call 

CDE Ham-4 Rotor. 199.00 

Ham-X. 269.00 

BT-1 HF/VHF Rotator. 79.95 

FDK Palm 2 Handie with 

BP/AC. 149.00 

GE572B. 38.00 

Kenwood Service Manuals 

Stock.10.00 ea. 

Telrex TB5EM. 425.00 

Telrex Monobanders.Call 

Santee HT-1200 

Synthesized. 339.00 


Order Your 
KWM380 Now! 

Old Pricing & Free Goods! 

Rockwell Accessories in Stock 

Adel Nibbling Tool. 8.95 

Janel QSA5. 41.95 

Rohn Tower.20% off dealer 

25G, 45G Sections 
Belden 9405 Heavy Duty 
Rotor Cable 2#16,6#18 .. . 45<r/ft 
Belden 8214 RG-8 Foam .... 36q:/ft 
Belden 9258 RG-8 Mini-coax. 19c/ft 

Alliance HD73 Rotor. 109.95 

Amphenol Silverplate 

PL259. 1.00 

ICOM 255A 2M Synthesized 339.00 
w/touch-tone mike (limited qty.) 
ICOM 260A 2M SSB/FM/CW 449.00 

Late Specials: 

Kenwood TS-520SE, TS-130S . Call 
ICOM IC2AT/TTP/NICAD . . 249.00 


Bearcat 300.399.00 

Lunar 2M4-40P. 109.00 


Call for TS830S, TS130S 
plus accessories 

MASTER CHARGE • VISA 

All prices fob Houston except where in¬ 
dicated. Prices subject to change without 
notice, all items guaranteed. Some items 
subject prior sale. Send letterhead for Dealer 
price list. Texas residents add 6% tax. 
Please add postage estimate $1.00 
minimum. 
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Electronics Supply, Inc. 

1508 McKinney 
Houston, Texas 77010 

CALL TOLL FREE 

( 800 ) 231-3057 

6-10 PM, COST. M,W,F 

713 / 658-0268 
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SPECTACULAR 
PERFORMER 

Top performance, easy installation, 4 band 
operation, and moderate price are yours 
with Cushcraft's new A4, 4 element beam. 
A4 operates on 10-15-20 meters. A74 add-on 
kit expands operation to either 40 meters or 
the new 30 meter WARC band. New engi¬ 
neering gives better performance through 
improved trap design with fewer parts, less 
installed weight and greater strength. You 
too can experience exciting DX contacts with 
A4 available through dealers worldwide. 


"I used your new A4 during the 1981 Phone ARRL DX contest. 
It was dynamite!! In 24 hours I had worked 99 countries. After 
48 hours my total was 125. The A74 add-on kit allowed me to 
work 28 countries on 40 meters alone. It added new versatility 
to my 40 meter activity. By the end of 48 hours I had worked 
almost 1500 contacts with 285 multipliers.' Thank you for mak¬ 
ing my operating more fun." ART HAMBLETON, KILL 





‘Logs to be verified 


CORPORATION 


THE ANTENNA COMPANY 

48 Perimeter Road, P.O. Box 4680 
Manchester, NH 03108 
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No matter what you are doing to 
your signal, Heath has the amateur 
gear to help you do it better....and to 
save you money, too. Heath is your one- 
stop headquarters for accessories, antennas and 
complete, build-it-yourself rigs. And they’re all 
backed by the more than 200 hams at Heath. 

The new Heath kit Catalog describes one of 
the most complete selections of ham gear any¬ 
where. You'll also find the latest in home com¬ 
puters, fine stereo components, color TVs, 
precision test instruments and innovative elec¬ 
tronics for your home...all in easy-to-build, 
money-saving kits. 

It's one catalog you don’t want to be without 
Write for your free copy today or pick one up 
at your nearest Heathkit Electronic Center. 


The easy-to-build 
Cantenna™ Dummy Load 
reduces QRM during 
tune-up. 




Switch it... 
tune it... 
load it... 
measure it... 
send it...with 
Heathkit 
amateur 


gear 


Heathkit 


Switching antennas 
is easy with the low-priced 
SA-1480 Remote Coax Switch. 


AM-410 


Low SWR and maximum 
radiation are yours with the 
SA-2040 2 kW Antenna Timer. 


Measure power and SWR with 
the HM-2141 Dual Meter VHF 
Wattmeter you build yourself. 


Send smooth, 
easy-to-read CW 
with the Heathkit HD-1410 
Electronic Code Keyer. 


SEND FOR FREE CATALOG 


Write to Heath Company, Dept 122-774 , 
Benton Harbor, Ml 49022. In Canada, write 
Heath Co.. 1480 Dundas Highway East, 
Mississauaa. Ontario L4X2R7. 


Mississauga, Ontario L4X2R7. 

VISIT YOUR HEATHKIT STORE 

In the U.S. and Canada, visit your nearby 
Heathkit Electronic Center where Heathkit 
Products are displayed, sold and serviced. 
See the white pages ot your phone book. In 
the U.S., Heathkit Electronic Centers are 
units of Veritechnology Electronics Corporation 











FEATURING DIGITAL MEMORY SHIFT 


Jhe FT-107 Series with “DMS” 

“It’s A Cut Above The Rest" 




12 discrete memories. Stores individual frequencies 
or use as 12 full coverage VFOs (500 kHz each) 


• All Solid State 

• 240 watts DC Input SSB/CW 

• 160-10 Meters, WWV 
(includes new 10,18,24MHz bands)* 

• RF Speech Processor 

• SSB, CW, AM, FSK 

• Built-in SWR Meter 

• Excellent Dynamic Range 

• Audio Peak/Notch Filter 

• Variable IF Bandwidth 

• Full Line of Accessories 

• WARC Installation on Serial #060001 and up 
DMS Unit included on WARC models 
effective immediately 
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The FT-107 has been created as a result of a blending of technologies — computer, solid 
state and RF design. By careful utilization of these disciplines and the experience gained from 
our FT-301 series, YAESU has achieved an HF transceiver which nffers unique features 
(e. g. "Digital Memory Shift"), efficient operation and a level of performance that has been 
previously unattainable. 


(Receiver Section) FT-107 TRANSCEIVER SPECIFICATIONS (Transmitter Section) 


Sensitivity: 0.25 uV for 10dB S/N. CW/SSB, FSK 
1.0 uV for 10dB S/N, AM 

Image Rejection: 60dB except 12/10 meters (50dB) 

IF Rejection: 70dB 

Selectivity: SSB 2.4 kHz at —6dB, 4.0 kHz at —60dB. 

*CW 0.6 kHz at —6dB. 1.2 kHz at —60dB 
•AM 6 kHz at —6dB, 12 kHz at —60dB 
Variable IF Bandwidth 
20dB RF Attenuator 
Peak/Notch Audio Filter 
Audio Output: 3 watts (4-16 ohms) 

Accessories: FV-107 VFO (standard not synthesized) 
FTV-107 VHF/UHF Transverter 
FC-107 Antenna Tuner 
SP-107 Matching Speaker 
FP-107 AC Power Supply 

(specify internal or external) 

■ AM/CW Fillers Optional 


Power Input: 240 watts DC SSB/CW 
80 watts DC AM/FSK 

Opposite Sideband Suppression: Better than 50dB 
Spurious Radiation: —50dB. 

Transmitter Bandwidth 350-2700 hz (—6dB) 
Transmitter: 3rd IMD —31dB neg feedback 6dB 
Transmitter Stability: 300 hz after 10 mm. warmup 

less than 100 hz after 30 min. 
Antenna Input Impedance: 50 ohms 
Microphone Impedance: 500 ohms (mic optional) 
Power Required: 13.5V DC at 20 amps 

100, 110, 117, 200. 220, 234V AC at 650 VA * 

’ with optional power supply 

mgsy w - 
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The radio. J 


Vice An<1 Specifications Subject To 

:hang« Without no ot>i.<*to< Y AESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246 




ICOM 


C-HM9 

Speaker/Mic 


Leather Case 


Battery Case 


Battery Pack 


IC-BP2 

Battery Pack 



















